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DIRECT TESTIMONY OF DANIEL T. FROETSCHER
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

Q.

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS, AND OCCUPATION.

My name is Daniel T. Froetscher. My business address is 400 North 5th Street, Phoenix,

Arizona 85004. I am Senior Vice President of Transmission, Distribution and Customer

SeMce for Arizona Public Semlce Company (APS or Company).

Q. WHAT IS YOUR PROFESSIONAL BACKGROUND?

I began employment with APS in 1980 and have served in numerous management and

leadership capacities during my tenure with the Company, including as the Southeast

Division Manager and the General Manager of Rural Arizona Delivery. I became Vice

President of Energy Delivery in October 2008 and assumed my current role in February,

2014.

Q. WHAT IS THE
PROCEEDING?

PURPOSE OF YOUR DIRECT TESTIMONY IN THIS

My testimony introduces APS, and the role the Company plays in Arizona's

communities. I describe the core principles driving APS, and the content behind this rate

Application. My testimony concludes with a high-level discussion of what APS seeks

with this filing, and how the requested relief will help APS build a bridge to a future of

clean, sustainable energy in Arizona.

SUMMARY

Q. PLEASE SUMMARIZE YOUR DIRECT TESTHVIONY.
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My direct testimony begins by describing APS, Arizona's largest and longest-serving

electric utility, an employer of choice, and the state's largest taxpayer. APS plays a
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significant role in sustaining Arizona's vibrant communities. Doing so requires that the

Company stays committed to its core mission - safely and efficiently delivering

reliable electricity to meet the changing needs of our customers.
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I next describe the large number of significant changes occurring within the electric

industry, including:

Changes to and expansion of federal environmental policies,

A rapid increase in the amount of deployed renewable energy,

Dramatic changes to how electric grids and generation portfolios must be

operated,

Historically low natural gas prices,

New regional market opportunities, and

Rapidly evolving interests and opportunities for customers related to distributed

and load management technologies.

Despite pressures imposed by these myriad changes, APS remains optimistic and

committed to its core principles of safe, reliable, and affordable electricity for our

customers while focusing on a sustainable energy future.
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I conclude by describing what APS requires to continue delivering the high level of

service our customers have come to know and expect. To fulfill its core mission in the

next phase of the electric industry, APS must create and sustain a flexible distribution

grid that enables customer choice and distributed technologies. This includes everything

from a robust communication infrastructure to fast-ramping natural gas turbines that can

supplement intennittent supply provided by renewable resources, such as solar and

wind. To make this possible, APS needs the Commission's support, including approval

of new rates that permit healthy and stable financial strength, a reasonable return on

investments made for the benefit of customers, and mOdernized regulatory policies and

28
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rate structures that incentivize all forms of technology and produce equitable results for

APS's entire customer base. APS's rate Application lays out a sustainable path for clean

energy and distributed technologies. Approval of APS's rate Application is critical for

the Company to accomplish its pursuit of clean energy, customer choice, innovation, and

sustainability - all of which are essential to building a bridge to the future for Arizona

and the region.

APS'S ROLE IN ARIZONA'S ECONOMY
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Q. PLEASE PROVIDE A BRIEF OVERVIEW OF APS.

APS is Arizona's largest and longest-serving electric utility, delivering electricity to

Arizona's growing population since 1886. APS has approvdmately 6,300 employees and

is an employer of choice in Arizona. Today, APS serves more than 1.2 million retail and

wholesale customers in all or part of ll of Arizona's 15 counties - a service territory of

apprmdmately 35,000 square miles. APS owns more than 35,000 miles of transmission

and distribution lines and underground cable to deliver energy tour customers. We also

co-own and operate the Palo Verde Nuclear Generating Station (Palo Verde), a primary

source of electricity for the Southwest and the largest nuclear generation facility in the

United States, as well as two coal-fired plants and six natural gas plants. Currently, APS

generates apprmdrnately 11% of its electricity from more than 1,200 MW of renewable

resources, a number we expect to grow to at least 15% by 2025. In total, 47% of the

electricity we provide to our customers comes from carbon free resource.
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Q. WHAT ECONOMIC IMPACT DOES APS IIAVE ON ARIZONA?

APS plays a significant role in Arizona's economy. With an extensive network of power

plants, transmission and distribution lines, customer offices and support facilities, APS

is the largest property taxpayer in the State by a significant margin, contributing

approximately $175 million of property tax in 2015. This amount almost doubles the in-
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lieu-of tax payment of Salt River Proj act, Arizona's second largest taxpayer, Last year,

the Company purchased from more than 6,000 Arizona suppliers and spent

approvdmately $620 million on goods and services offered by Arizona businesses.3
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In addition, APS is among the largest construction companies M the state. To provide

reliable electric service and plan for the future, APS must construct extensive electric

infrastructure. In 2015, APS's capital expenditures were $1.1 billion, and in 2016 that

number is projected to reach apprmdmately $1.2 billion. APS's construction programs

require goods, materials, and labor sourced from Arizona, which infuse millions of

dollars into Arizona's economy.

And APS generates more jobs than most other Arizona corporations. APS employs

almost 6,300 Arizonans, including nearly 1,200 veterans, and directly creates jobs for

thousands of contractors and vendors, and indirectly creates tens of thousands of

additional jobs throughout the State. Roughly 2,000 of APS's employees and contractors

are members of local unions. We are also one of the few S&P 500 companies

headquartered in Arizona.
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Q. WHAT DOES APS VIEW AS ITS CORE RESPONSIBILITIES?

APS's overarching vision is "Creating a Sustainable Energy Future for Arizona." From

the perspective of day-to-day operations, APS's Mission Statement focuses on our

customers: "We safely and efficiently deliver reliable energy to meet the changing needs

of our customers." This responsibility extends to current and future customers.

Everything APS does is focused on fulfilling this responsibility, and our performance

shows it. In 2015, APS performed in the top decile for reliability and top quartile for

customer satisfaction. Securing positions in both of these elite groups took a significant

amount of resources, both in terms of man power and capital. Yet, APS did so while
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managing its costs. In fact, since its last rate case, APS has kept O&M increases to

below inflation.
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Q. HOW HAS APS ACHIEVED TOP DECILE RANKINGS IN RELIABILITY AND
TOP QUARTILE RANKINGS FOR CUSTOMER SATISFACTION WHILE
KEEPING O&M INCREASES BELOW INFLATION?
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APS has aggressively managed costs since its last rate case through the hard work of its

employees and the thoughtful application of a rigorous cost management framework. In

connection with wrapping up APS's last rate case, APS undertook a Sustainable Cost

Management Initiative. This initiative set a framework for driving cost-eMcient and

performance improvement decisions over the long term. It helped establish business

targets and tiered metrics that began at the enterprise-level and cascaded throughout the

Company. The Initiative established mechanisms for identifying and closing gaps

between current metric performance and target performance through business planning

processes. APS also instituted a Corporate Resource Operating Model to maintain clear

responsibilities for services across business units, and eliminated both low-value and

duplicated services. Finally, APS's cost management effort included a rigorous process

for prioritizing capital investment decisions to effectively and efficiently balance the

needs of pnrdent business area operations for system replacement and improvements

against fiscal constraints.
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The entire process has been driven by accountability and the efficient allocation of

resources. APS taupes seriously its responsibility to carefully manage its operations in a

prudent, efficient, and effective manner. As a result of this corporate-wide effort after

the last rate case, APS has kept O&M cost increases, measured on a per kph basis, to

below 1% per year, a rate that is below annual inflation.
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Q. HOW DOES APS VIEW ITS CORE RESPONSIBILITIES IN LIGHT OF THE
RAPIDLY CHANGING ELECTRIC INDUSTRY?
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The significant changes occurring in the industry won't alter the fundamental

components of APS's mission, although those changes will affect how APS fulfills its

mission. It is not by accident that the terms "safety, efficiency and reliable" are found

within the Company's MissiOn Statement. These elements of our Strategic Framework,

also known as our "Core," emphasize our fundamental responsibilities. The safety of our

personnel and the public is a priority, with APS ranking within the top decile in our

industry in multiple safety-related measures in the past several years. Similarly, APS's

reliability performance, as measured across peer groups within the industry by the

Electric Energy Institute (EEl), has also been in the top quartile. As noted earlier, our

Customer Satisfaction performance has ranked within the top quartile of peer utilities.

And as discussed by APS witness John Lucas, the Company has taken great strides to

protect the environment in its field and power plant operations. Finally, efficiency and

cost management are integral to APS. As discussed above, the Company has managed

its O&M expenses at less than the rate of inflation since its last rate case. By effectively

managing its costs, APS is able to keep rate pressure low for the benefit of our

customers.
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The need to safely, efficiently, and reliably supply electricity to our customers will not

change. But it is also not by accident that the phrases "Sustainable Energy Future" and

"Changing needs of our customers" are embedded within our Vision and Mission

statements. The electric utility industry has faced significant changes from a policy-

making, regulatory, societal, technology and customer standpoint-and the impacts of

these factors and APS's response to them is at the heart of the proposals outlined in this

proceeding.
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Q. WHAT CHANGES
INDUSTRY?

ARE OCCURING IN THE ELECTRIC UTILITY

The industry is seeing a large number of significant changes that impact several different

areas and dimensions of APS's business. These include:

Environmental policy changes, such as the Clean Power Plan (CPP),

Low natural gas prices,

Federal and state policies that subsidize renewable energy, and the resulting

significant influx of intermittent renewable generation on the grid, both grid-

scale solar at the regional transmission level and rooftop solar at the local
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distribution level,

Emerging market opportunities, such as the increasingly broad-based western

Energy Imbalance Market, and

The possibilities of technological innovation that will change how and when

customers use electricity.

Q. PLEASE DESCRIBE THE ENVIRONMENTAL POLICIES AND How THOSE
ARE CHANGING THE ELECTRIC UTILITY INDUSTRY.

In Arizona, environmental regulations have resulted in APS shuttering three of its units

at the Four Corners Power Plant and one unit at its Cholla Power Plant, while at the

same time requiring the investment of over $400 million dollars to install selective

catalytic reduction (SCR) technology at Four Corners.1
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Regarding prospective policies impacting the electric utility industry, the CPP, is a

primary example. As contemplated, the CPP will place increasingly strict mandates on

utilities as it relates to emissions from traditional fossil fuels, most notably coal

1 APS witlless John Lucas discusses APS's need to install SCRs in greater detail.
28
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2

generation. The CPP could potentially cause sweeping changes across the industry.

Although the CPP's future is uncertain as a result of action taken by the United States

Supreme Court, utilities must still prepare for what may come. If coal units are to remain

in play over the next 10 to 20 years, significant investment in pollution controls will be

necessary, and they will be expensive.
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7 Q. ASIDE FROM ENVIRONMENTAL POLICIES, WHAT OTHER MACRO-
LEVEL INDUSTRY SHIFTS ARE CHANGING HOW APS MUST DO
BUSINESS?8

9 A.
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In a phrase: low natural gas prices. The utility industry has seen historically low natural

gas prices for several years, and the outlook is that prices will remain low for the

foreseeable future. Low natural gas prices affect several aspects of APS's business, from

avoided cost calculations to resource planning. As an example, I will describe the impact

of low natural gas prices on APS's coal fleet.
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Low natural gas prices are making coal less cost competitive. Coupled with the

environmental regulations referenced above, the economics of coal ullits, and

particularly of smaller coal units like APS's Cholla Power Plant, are becoming

increasingly challenged. 111 terms of operational viability, low natural gas prices affect

coal in both short and long-term ways. The short-term effect stems from fuel switching.

When natural gas prices are lower than cod prices, it is less expensive to dispatch

natural gas, leaving the cod plant idle or at a reduced output. The long-term effect is

related to capacity replacement. With forecasts for continued low natural gas prices and

increasing environmental costs for coal plants, the tendency is to replace aging coal

fleets with natural gas generation. Consistent with these changing market dynamics,

APS retired Cholla Unit 2 on October 1, 2015, and plans to no longer bum coal in
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Cholla Units 1 and 3 beyond 2025. Going forward,APS continues to consider the
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economics of its coed fleet and the critical importance of fuel diversity as it evaluates the

best overall resource strategy for the benefit of its customers.

Q. HOW HAVE FEDERAL AND STATE SUBSIDIES IMPACTED THE GROWTH
OF RENEWABLE ENERGY?

On the grid-scade level, tax incentives have spurred investment in renewable energy.

Federal legislation introduced several years ago, coupled with state mandates for certain

levels of renewable generation, has changed the landscape of utility-scale electric

generation. The Production Tax Credit (PTC) and Investment Tax Credit (ITC) have

stimulated investment in renewable energy for years, and were recently extended to

2019 for the PTC and 2023 for the ITC. These tax subsidies have spurred investment in

wind and photovoltaic technologies at the grid scale. In the 2010 Test Year used during

APS's last rate case, its grid-scale generation portfolio totaled 190 MWs of wind

generation and 5.6 MWs of grid-scade solar facilities. That same portfolio now includes

289 MWs of wind generation, 484 MWs of grid-scale solar generation, and 30 MWs of

other, less prevalent renewable generation like geothermal.

These tax incentives, paired with rate-related subsidies, have also spurred the adoption

of distributed renewable technologies. At the end of the 2010 Test Year, 58.3 MWs of

distributed solar had been installed on APS's system. At the end of the 2015 Test Year,

560 MWs of distributed solar, measured on the basis of nameplate capacity, has been

installed on residential and non-residential rooftops and premises over the past six years,

reflecting 38,426 customers who have opted to generate some of their own electricity.
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This rapid growth of renewable generation isn't limited to Arizona. Until recently,

California's Renewable Portfolio Standard (RPS) has required jurisdictional utilities to

obtain 33% of their energy from renewable sources by 2020. Recently, that requirement
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was increased to 50% by the year 2030. Such policy-making will only further increase

the interest and investment in distributed and grid-scale renewable generation in the

southwest region, Given APS's interconnection with California, this increased

investment will only exacerbate some of the operational challenges associated with

integrating renewable energy.

HOW HAVE CUSTOMERS BEEN IMPACTED BY THIS RAPID INCREASE IN
THE AMOUNT OF RENEWABLE GENERATION?

Renewable generation plays a valuable part in a balanced resource portfolio. But the

rapid investment in renewables has impacted customers. The most immediately tangible

impact is increased rates. Although these regulatory and tax subsidies have stimulated

the platform for investment in renewables, they haven't come without a price: renewable

energy is an expensive form of generation, particularly because it does not supplant the

costs that utilities must incur to meet their load-serving obligations. Additionally, the

cost consequences of renewable generation are not limited solely to pure production

costs at the utility level. The cost shift resulting from the 38,426 rooftop solar

installations on APS's system has spurred a furious debate on the value of solar, and the

best approach for addressing the higher rates that customers without rooftop solar pay as

a result of volumetric rate design and net metering.

Q. PLEASE DESCRIBE THE OPERATIONAL CHALLENGES ASSOCIATED
WITH THE RAPID INCREASE IN INTERMITTENT RENEWABLE
GENERATION ON THE GRID.
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Regarding operational challenges, the "price" associated with renewable generation

extends beyond pure economics. Simply stated, renewable generation has significant

challenges: it is not a 24 hour x seven days / week resource, nor can it be scheduled (one

can't depend entirely upon the wind blowing or the sun shining around the clock),

dispatched, or generally curtailed - especially at the distributed level. What's more, the
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capacity value of solar generation is limited. Rooftop solar in particular, which is

typically installed on fixed, south-facing arrays, offers a limited resource value to APS's

portfolio. Operationally therefore, renewables are a resource that the hosting utility must

accommodate, regardless of whether the resource is is appropriately

(geographically) located, fits the real-time needs of a dynamic system, or meaningfully

contributes to long-term resource needs.

needed,

This presents some real operational challenges for the utility. At the distribution-level,

residential rooftop solar installations have the capability of altering distribution voltage

levels and stability. This is particularly true during low load timeframes within which

residential rooftop solar may be over-producing and feeding the grid, power quality and

voltage issues (high voltage) can emerge for gt customers within a given area, not just

the solar customer. The utility cannot arbitrarily curtail the production of distributed,

customer-installed rooftop solar, and therefore is challenged with managing voltage and

power quality through its own equipment and devices - system investments that

otherwise may not be necessary.
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Q. IN ADDITION TO GRID OPERATIONS, HOW HAS THIS RAPID INFLUX OF
RENEWABLE ENERGY AFFECTED APS'S GENERATION AND RESOURCE
PORTFOLIO MANAGEMENT?

As described by APS witness James Wilde, the significant increase of renewable

generation, and solar in particular, is changing APS's load profile. Production from

photovoltaic solar generation begins to decrease significantly as dusk approaches.

Customer load, however, does not decrease in tandem. The result is that APS must

"ramp up" fie>dble generation resources to continuing supplying customer needs without

any gap. This phenomenon - a moving peak, followed by low load during the day, and

then a sharp ramping of load on the system as the sun sets-is known as the duck curve.

APS's experience during the peak hour of the Test Year-August 15, 2015, at 5 p.m. -

28
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is telling. At that time, the aggregate demand of APS's customers was at its highest for

the entire year. But the production of rooftop solar was a fraction of its nameplate

capacity, and fell rapidly. To continue meeting customer needs without any interruption

in service, APS quickly brought online additional resources to replace falling solar

production.

Beyond the previously-described changes to grid operations, the prevalence of solar

generation on the system is requiring utilities to ensure an adequate supply of flexible

generation that can quickly inject significant amounts of supply onto the grid. The

combustion turbines being built as part of the Ocotillo Modernization Project (OMP)

provide the type of fast-ramping service need to manage the duck curve.

Q. ARE THERE OTHER WAYS THAT APS IS WORKING TO OPTIMIZE ITS
GRID AND GENERATION OPERATIONS IN LIGHT OF THESE ONGOING,
SIGNIFICANT CHANGES?
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As the previously-described challenges become a larger part of energy operations,

utilities are seeking regional solutions to maintain high levels of reliability at a

reasonable cost. One example of this is APS's participation in the broad-based western

Energy Imbalance Market (Euvl). The ElM is designed to optimize generation dispatch

across participants and add another layer of i*]e>dbility for participating utilities to

manage their energy systems. APS witnesses Barbara Lockwood and James Wilde

discuss the ElM in more detail, including the customer benefits that APS anticipates will

occur as a result of APS's participation.
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Q. YOU'VE DISCUSSED MANY OF THE POLICY, REGULATORY, AND
OPERATIONAL ASPECTS OF THE CHANGES TO THE UTILITY
INDUSTRY. WHAT CHANGES ARE CUSTOMERS MORE DIRECTLY
EXPERIENCING?

Without question, improvements in technology efficiency and pricing have spurred an

increasing desire on the part of the customer to explore these options. Customers want

choices and a greater sense of independence and control regarding energy matters. Many

also want to be socially responsible.

As we build a bridge to the future for Arizona and the region, APS's responsibility to

provide safe and reliable electricity includes planning for the next generation of

technology advancement and adapting to meet the customer's changing needs. APS

customers' needs regarding electricity and the use of the grid are rapidly evolving with

many installing various forms of distributed technologies that can change how those

customers use and rely on the grid. Rooftop solar is only one example. Rooftop solar

provides customers an opportunity to supply some of their own energy, and at times

export surplus energy to the grid. The presence, however, of more than 38,426 rooftop

"generators" dispersed across the electrical system changes how the grid may function.

Each rooftop solar installation has the potential to feed energy into the grid, reversing

the flow of energy and potentially causing other ripple effects across the grid, such as

stable power quality and voltage management. APS's current group of more than 38,426

rooftop solar customers is growing by approximately 1,300 new systems each month,
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with each altering both the grid and the nature of the service that APS supplies to

rooftop and non-rooftop solar customers alike. APS supports customer adoption of cost-

effective rooftop solar. Yet, the Company has a responsibility ensure the grid remains

reliably available to serve both these customers when their rooftop system is not

13



producing, and all other customers regardless of how rooftop solar might change how

the grid functions.

Beyond rooftop solar, technology developments like load controllers, smart thermostats

and appliances, multi-stage HVAC units and pool pumps, electric vehicles and

residential battery storage, and widely available energy efficiency measures afford

customers greater control in how and when they use energy, and support and enable the

rate re-design alternatives proposed by APS in this filing. Additionally, these are only

the current state of distributed technology offerings. Further developments in the

production, storage and management of energy by the customer is fully expected,

placing greater demands and complexity on APS to ensure its system enables these

technologies without sacrificing service reliability for all customers during all times of

the day.

The rapidly evolving options for customers regarding distributed technologies pose a

series of challenges (and opportunities) for the Company. APS's responsibility to its

current and future customers must include transitioning the distribution grid to a flexible

network that meets and facilitates customers' evolving needs and their adoption of

technology. That means modernizing both the grid infrastructure and rate design.

Q. WHERE DO APS'S CORE RESPONSIBILITIES LAY IN LIGHT OF THESE
11v11v1Ens E INDUSTRY CHANGES?
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Viewed from these perspectives, it can appear that almost every aspect of APS's

business is changing. In addition, APS has experienced slow retail sales growth over the

past five years since its last rate case. Slow growth coupled with outdated volumetric

rate design has complicated the recovery of Fixed costs needed to maintain and develop

the grid and fulfill APS's responsibilities to its customers. Nevertheless, APS has a
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1

2

sustained responsibility to continue supplying customers with reliable electric service at

reasonable cost. The proposals set forth in this rate Application are designed to ensure

that APS can continue fulfilling its core responsibilities even as the industry formation

continues.

APS'S VISION FOR ARIZONA'S ENERGY FUTURE

3
4
5

6 W.
7 Q.
8
9 A.

10

11
12
13
14

PLEASE DESCRIBE APS'S VISION FOR THE FUTURE OF ENERGY IN
ARIZONA.

15

APS's vision includes four aspects: clean energy, sustainability, innovation, and

technological options for customers. APS has been a leader in promoting clean energy

for years, and seeks to promote the thoughtful deployment of and investment in clean

energy of all types. This involves encouraging innovation at all levels, not just how the

grid is operated or generation evolves, but also innovative solutions for customers. APS

envisions a flexible, dynamic distribution platform-a next-generation grid that enables

technological solutions and options for customers and encourages distributed

technologies and effective demand-side management. Woven through this need for clean

energy, innovation, and customer options is the overall god of sustainability.
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Sustainability is more than a buzz word. It is a business strategy. APS's vision is a

business strategy that seeks superior operating performance, efficiency, a healthy

environment, a vibrant economy, and a strong community. The strategy is supported by

modem rate designs and cost recovery that are fair to our customers and company.

Ultimately, APS's vision promotes the long-term sustainability of electrical

infrastructure upon which all rely for safe and reliable electric service.
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1 Q. WHAT DOES
ENERGY?

APS SEE AS A SUSTAINABLE FUTURE FOR CLEAN
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Part of APS's overall vision is ensuring that clean energy itself is sustainable. APS is

pursuing a long-term business strategy that supports the adoption of cost-effective

renewable energy by APS and its customers. Achieving this outcome will require

updating physical facilities, refining operational practices, and modernizing regulatory

policies.
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Operationally, sustainable clean energy requires a fleidble grid that can react to

changing and other, unpredictable, conditions. This requires a robust communications

backbone that provides a high degree of visibility into and control over grid devices, and

allows for the effective and timely transmission of data - both to grid devices and to

the customer premise.
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Physically, sustainable clean energy requires infrastructure that readily integrates the

unpredictable deployment and operating characteristics of distributed technologies. This

includes a strong wires infrastructure and the use of distributed automation that can

adapt to situations that did not occur under the traditional model, such as reverse power

flow and dynamically changing voltage conditions. Sustainable clean energy also

includes a reliable power supply that can, for instance, "ramp down" during the day

when rooftop solar production is high and quickly "ramp up" as the sun sets and high

customer demand continues.

From a regulatory perspective, sustainable clean energy requires a focus on cost-based

pricing to encourage, rather than discourage, new technologies. For instance, all

customers, with or without rooftop solar, rely on the grid for service. But APS's current

volumetric rate design shifts costs to customers without rooftop solar with each new

28
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rooftop system. The result is that these customers without rooftop solar will pay higher

rates by absorbing a greater proportion of the fixed costs associated with planning,

constructing, operating, and maintaining the underlying electrical grid and grid-scale

generation resources.

This is an unsustainable rate design that must change for clean energy to benefit all

customers long-term.

Q. WHAT HAS APS DONE TO ADVANCE ITS VISION OF SUSTAINABLE
CLEANENERGY?

APS has pursued and is pursuing numerous projects designed to lay a foundation for the

future of clean energy in Arizona. The recent renewal of Palo Verde's operating license

ensures a significant supply of carbon-free energy for years into the future. Regarding

grid-scale solar facilities, APS has a long history of robust investment and a current

portfolio of nearly 500 MWs. The portfolio includes the Solana Generating Station, a

parabolic trough solar facility with molten sat thermal energy storage, permitting APS

to produce energy well past sunset. APS is currently engaged in several projects

designed to promote sustainable clean energy. The following examples are described in

more detail by APS witnesses Stacy Derstine, Scott Bordenkircher, and Jacob Tetlow,

respectively:
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Following Decision No. 74878, APS began deploying

rooftop solar at strategic grid locations to offer solar to under-served customers

and to study how rooftop solar and advanced inverters could be used to enhance

grid management.

Solar Partners Program.
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Solar Innovation Studies. APS is studying how solar can be paired with various

types of distributed technologies in a way that permits customers to efficiently

manage their use of energy and demand.

Grid-Scale Solar Development. In response to customer interest in expanding

their green energy portfolio, APS is constructing utility-scale solar projects for

two separate large customers.

Modernized Customer Information System. APS is updating its outdated

customer information system (CIS) platform to enable flexibility in responding

to customer needs

3

4

5

6

7

8

9

1 0

1 1

1 2

1 3

1 4

ADMS is an advanced

operating platform that will permit greater visibility into and control over the

distribution system. ADMS's communication infrastructure wi l l  not only

improve system functionality, but also facilitate the integration of distributed

technologies.

Advanced Distribution Management System (ADMS).

APS is building two microgrid projects that involve creating small

network systems that can be isolated from and run independently of the grid as

needed for reliability or other operational purposes.

These are only a few examples of how APS is actively worldng towards a sustainable

future for clean energy.

Microgrids.

Q. WHAT OUTCOMES IS APS SEEKING TO MEET CUSTOMER NEEDS AND
ACHIEVE ITS VISION?
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Each component of this rate Application feeds into and is critical to achieve three

overarching outcomes.
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2

First, to continue supplying reliable power at reasonable prices, APS needs to be

financially healthy and stable. This includes the approval of new rates that reflect APS's

costs, and to reflect the investments APS has made on behalf of its customers since its

last rate case. It also includes the orderly and prompt resolution of this rate case.
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Second, to continue investing in the grid to make a sustainable future for clean energy a

reality, APS requires a reasonable return on its invested capital. A reasonable return can

send a positive message to investors that Arizona is a good state in which to invest

capital, and encourage future investment.

Third, to achieve a sustainable path forward for all types of clean energy and developing

technologies, the design of APS's rates must be modernized The current structure of

cross-subsidies does not promote the cost-effective development of distributed

technologies, and raises serious questions about equity among customers.

15

Q. WHAT WITNESSES IS APS PRESENTING AS PART OF ITS DIRECT CASE?

APS filed direct testimony from the following witnesses:

Barbara D. Lockwood Elements of rate case

John Lucas Fossil generation operations and capital
expenditures

John J. Cadogan, Jr. Nuclear generation operations and capital
expenditures

Jacob Tetlow Distn'bution
expenditures

operations and Capital

Stacy Derstine Customer service and education, general
and intangible plant

James C. Wilde
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17 A.
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27
Scott Bordenkircher

Resource Planning

Renewables and Technology update
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Peter M Ewen Base fuel cost and the Power Supply
Adjustor and financial projections, weather
normalization, and bond rating information

Dr. Berte Villadsen Cost of equity and fair value rate of return

Leland R Snook Ocotillo deferral, ElS modification,
LFCR/Decoupling proposals, Schedules A
and G of the SERS, COSS, "fair value"
calculation, AG-1, and C-I rates

Dr. Ahmad Faruqui Principles of Rate Design

Charles A. Miessner Residential rate design and programs

Elizabeth Blankenship Historical accounting information, rate
base and income statement pro forms,
Cholla 2 accounting, and adjustor transfers
to base rates
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Dr. Ronald E. White Depreciation study
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16 A.

Q.

CONCLUSION

DO YOU HAVE ANY CONCLUDING REMARKS?

While APS and the electric utility industry face complex challenges, each represents an

exciting opportunity. APS is committed to its mission of providing safe, reliable, and

affordable electricity for its customers. To do so, the Company seeks to create a future

environment that promotes the long-term health of clean energy, encourages new

technologies, and offers customers many desirable options, but we aren't there yet.
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The environment APS envisions requires both flexible infrastructure and sustainable

regulatory policies. Since its last rate case, APS has made and continues to make

significant investments in modernizing the grid. These investments are designed to

provide the backbone for supporting those distributed technologies we know of, and

those that have yet to be invented. At the same time, APS has been investing in the

generation needed to continue supplying reliable power to its customers regardless of
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how those customers' needs evolve. With this Application, we are asking the

Commission to support APS's vision of a sustainable environment for clean energy, new

technologies, and customer options. This support entails finding APS's investments to

be prudent and ensuring that APS can maintain its financial strength and stability. We

are also asking the Commission to modernize our rate stricture to address inequities and

reflect the importance of distributed technologies and customer options.
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The plan reflected in this Application benefits APS customers, the state of Arizona and

the region. We are committed to providing our customers with electricity that is safe,

reliable, efficient and environmentally responsible. We believe the Commission shares

these objectives and we urge the Commission to approve the requests made in this

Application.

Q. DOES THIS CONCLUDE YOUR DIRECT TESTHVIONY?
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Yes.
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DIRECT TEsT11v1ony OF BARBARA D. LOCKWOOD
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

1.

Q.

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS, AND OCCUPATION.

My name is Barbara D. Lockwood. My business address is 400 North 5th Street,

Phoenix, Arizona, 85004. I am Vice President of Regulation for Arizona Public Service

Company (APS or Company). I have management responsibility for all matters before

the Arizona Corporation Commission (Commission), as well as, the Federal Energy

Regulatory Commission (FERC).

Q. WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL BACKGROUND?

My background and experience are set forth in Attachment BDL-IDR to this direct

testimony.

Q. WHAT IS THE
PROCEEDING?

PURPOSE OF YOUR DIRECT TESTIMONY IN THIS
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I discuss the emerging challenges and opportunities that APS experienced in the five

years since the Company last filed a general rate case, as well as the new challenges and

opportunities APS and the Commission will face in the not-so-distant future. Next I

provide an overview of the Company's rate request, including the request for rate

modernization, and show how that request is essential if APS is to meet its long-term

goal of providing a sustainable energy future for its customers and the state as a whole. I

also discuss the need for relief from certain unnecessary and outdated regulatory

requirements that needlessly consume the resources of both the Company and the

Commission.



Q- HAVE YOU PREVIOUSLY TESTIFIED BEFORE THE COMMISSION?

I have appeared at numerous Commission Open Meetings and Workshops as well as

testified in the Company's 2005 general rate case, Docket No. E-01345A-05-0816,

APS's 2009 Settlement Rate Case, Docket No. E-01345A-08-0172, and in Docket No.

E-20690A-090346 (Solar City adjudication of public service corporation status).

H.

Q.

SUMMARY OF DIRECT TESTIMONY

PLEASE SUMMARIZE YOUR DIRECT TESTIMONY.

It has been five years since APS filed its last rate case using a 2010 Test Year. Since that

Test Year, APS has made tremendous progress toward achieving the policy goals

established by the Commission including implementation of energy efficiency programs

that have resulted in 2,535,515 MWh of energy savings for our customers, or some

9.2%. APS has also experienced explosive growth with rooftop solar customers

increasing from 5,542 at the end of 2010 to some 38,426 as of the end of 2015, the Test

Year the Company has proposed in this case. Adoption of rooftop solar continues to

accelerate, currently growing by more than 1,300 applications per month in 2016.

Additional technologies, both behind the meter and grid related, are further evolving and

will continue to change how APS customers use electric service and how that service is

provided. Of course, the effects of technology are not limited to the distribution and use

of electricity. Natural gas frocking has revolutionized the gas industry leading to

persistent low gas prices that along with increasingly more stringent environmental

requirements have placed heavy operational and economic burdens on coal plants,

including those owned by APS.
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APS has also invested some $3,1 billion in new plant through 2015 and will invest

another $5.6 billion between 2016 and 2020. The former figure includes the acquisition

of a larger share of Four Corners, completion of the Arizona Sun prob ects, the beginning
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of the Solar Partners program and extensive grid modernization, including the final

deployment of more than 1.25 million Advanced Metering Infrastructure (AMI) meters.

The latter encompasses "big-ticket" investments, such as the Ocotillo Modernization

Project (OMP), the selective catalytic reduction (SCR) equipment at Four Corners, the

installation of a new customer infonnation system (CIS), the preparation for entrance

into the western Energy Imbalance Market (EIl\/I), the implementation of "Project

Illumination" which includes an Advanced Distribution Management System (ADMS),

as well as hundreds if not thousands of other smaller projects that will enhance safety,

efficiency and customer value.

Building on the foundation established in previous cases, the investments and proposals

made in this case provide a clear and compelling vision of the future. Thus, in many

respects, this case serves as a transition from the challenges of the present and

immediate past to the opportunities of the future -it is a bridge to the future for APS

and its customers.
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APS has been able to forestall filing a rate case for five years despite the challenges

discussed above because of actions taken by the Commission in approving two

settlement agreements, first in 2009 and then in 2012.1 These Commission decisions

authorized targeted adjustment mechanisms like the Lost Fixed Cost Recovery (LFCR)

adjustment mechanism and Environmental Improvement Surcharge (ElS). Other

adjustment mechanisms such as the Power Supply Adj aster (PSA) and the Transmission

Cost Adjuster (TCA) were strengthened. Finally, the Commission allowed the

Company's investment in an additional share of Four Corners to be included in rates in

at the end of 2014. The two settlements also put in place performance criteria that

1 Decision Nos. 71448 (December 30, 2009) and 73183 (May 24, 2012).
28
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successfully encouraged APS to improve quality of service, strengthen its balance sheet,

and successfully cut costs by more than $207 million through 2014. And although the

reporting requirements from the 2009 Settlement have expired, those savings continued

into 2015. In leveraging the commitment made in the last case around cost management,

APS also launched the Sustainable Cost Management Initiative that is described by APS

witness Daniel Froetscher that continues to drive cost efficiency for the long term.

3

4

5

6

7

8

9

10

11

12

13

14

APS is requesting in this case a net increase of $ 165.9 million in base rates, or 5.74%.

The average annual bill impact for a typical APS residential customer would be $11.09

per month, or 7.96%. Residential rates are proposed to increase more than the overall

average increase due in part to the "grandfathering" of Net Energy Metering (NEM)

customers and the resultant $27.3 million in cost shift to other residential customers.

Other adj ustments have been made across the rate classes, including residential, to make

progress on erdsting cross-class subsidization.

Please note, I say the request is "net increase" because APS is seeking to "zero out" or

significantly reduce several current rate adjuster mechanisms and surcharges by folding

these costs, already borne by APS customers, into base rates.
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APS is requesting a 10.5% return on equity as supported by APS witness Dr. Bente

Villadsen resulting in an 8. 13% weighted average cost of capital. APS is also requesting

a 1% return on its Fair Value Increment - the same as was granted in the Company's

prior two rate proceedings. The electric utility industry is a capital intensive business.

The substantial investments APS has made and continues to make on behalf of its

customers requires a fair rate of return and a reasonable opportunity to earn that return.

28
4

all



1

2

APS has begun installing SCRs at Four Comers. The first will be placed in service in

late 2017 and the second in early 2018. APS's share of this investment is approximately

$400 million, excluding allowance for funds used during construction (AFUDC),

overheads and related equipment overhauls. APS is requesting a cost defend order from

the time of installation to incorporation of the SCR costs in rates, using the same

procedure as authorized in the 2012 Settlement (Decision No. 73183), and a step

increase in rates as implemented in Decision No. 74876 (December 23, 2014). APS

estimates this will require an additional approximately 2% across-the-board increase in

rates beginning in 2019, or approximately $3.00 per month for a typical APS residential

customer.
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APS does not seek rate recovery of the OMP in this proceeding. Rather, the Company

asks for an accounting order similar to that granted in Decision No. 73130 (April 24,

2012) running from the date of commercial operation of the OMP in 2018 and 2019 to

the effective date of rates in APS's next succeeding rate case.15
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Although APS continues to believe that full per-customer revenue decoupling is a

superior and more comprehensive answer to fluctuations in sales and thus cost recovery,

APS will instead propose changes to the LFCR to make it more effective. APS is also

requesting a modest expansion of the ElS from the current cap of $5 million to an

annual year over year cap of $10 million. Improvements to the PSA and TCA are

likewise requested in this Application as is the continued defend of increases in

Arizona property taxes beyond the levels allowed in rates by the Commission in this

proceeding.

A critical part of the Company's rate proposal is a thorough modernization of its

residential and extra small comrnercid rate plans. These changes will reduce intra-class

28
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subsidies, better reflect the cost of service, provide incentives for the deployment of new

customer technologies and offer new rate and billing options. These new rate proposals

will make substantial progress on the specific subsidization of rooftop solar customers

who, based on the cost of service study sponsored by APS witness Leland Snook, are

currently only paying approximately 38% of the cost to provide them service.
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Making progress on the cross-subsidization issue is critical in this proceeding. The total

cost shift from solar residential and commercial customers to non-solar residential and

commercial customers combined already totals $42.7 million annually. It is especially

notable that this subsidy already exceeds the total annual subsidy currently provided to

low income customers. Assuming grandfathering, the 20 year rooftop solar subsidy

continues to grow rapidly at the rate of $740,000 per day. By the time this case is

resolved in mid-2017, the total 20 year subsidy will total over $1 billion. These

numbers are exclusive to the net energy metering subsidy and are in addition to the over

$800 million in cash incentives committed or already paid to residential and commercial

customers over the last decade.
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APS will also expand its limited income support from $35.6 million during the Test

Year to approximately $48 million and prow'de an alternative metering option for

residential customers that prefer not to have AMI meters.

APS does not propose to renew the adtemative generation (AG-1) option for large

commercial and industrial (C&I) customers. At the same time, APS seeks to offer new

rate options for these types of customers, including a high load factor (HLF) rate, an

aggregation rate and an economic development Rate Rider. Other general service rates

will be largely left intact because the Company believes they are already properly

structured and reflect the cost of service.

28
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Finally, APS is asldng the Commission to eliminate the regulatory requirements listed in

Attachment BDL-2DR. These regulatory requirements have long since served their

purpose and simply add to the regulatory burden of both the Commission and the

Company.

]]].

Q.

EMERGING CHALLENGES AND OPPQRTUNHIES

IN YOUR SUMMARY, YOU NOTED THAT APS IIAD NOT FILED A
GENERAL RATE CASE IN FIVE YEARS AND THE CHALLENGES SUCH A
STAYOUT HAD PRESENTED. COULD YOU PLEASE ELABORATE?
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Certainly. Arizona's recovery from the great recession in the latter half of the last

decade has been painfully slow, although APS is seeing clear signs of growth in both

recent years and in the future. During this period, the Commission enacted both the

Energy Efficiency Standard Rules (EE miles) and NEM. The EE rules and NEM have

been very successful in encouraging customer adoption of both EE and rooftop solar and

have had correspondingly dramatic impacts on APS and its customers. Since the 2010

Test Year used in APS's last general rate case and through 2015, the Company's EE

programs have reduced energy sales by some 2,535,500 Mwh. The impact in the 2015

Test Year alone was approidmately 552,400 Mwh. These savings are larger than for any

Arizona utility, both in absolute terms and as a percent of retail sales. The growth of

NEM customers has been even more dramatic going from 842 when the NEM miles

were passed in 2008 to 38,426 residential and non-residential customers by the end of

2015. Again, this far outstrips the penetration of NEM customers experienced by other

Arizona utilities. The LFCR mechanism has allowed APS to recoup a portion of the

margins associated with lost sales attributable to EE and NEM, but the LFCR merely

socializes that portion of the cost shift until the next rate case - it neither eliminates it

nor fully captures the magnitude of that shift.
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Although sales growth all but disappeared during this period, the pace of investment to

serve APS's more than 1.2 million customers did not correspondingly abate. The

Company invested $1.2 billion in its distribution system alone, including $79.6 million

to complete the deployment of AMI meters first begun in 2006.2 Another $1.2 billion

was invested in acquiring new generation or upgrading/overhauling existing generation.

Most notable among these investments was the acquisition from Southern California

Edison (SCE) of its share of Four Corners and the installation of some 185 MW of new

APS-owned grid-Scale and rooftop solar generation. And in the transmission space, APS

invested another $723 million during this same period. Although transmission rates are

set by the Federal Energy Regulatory Commission (FERC), they do impact retail electric

prices whether through the TCA or when rolled into base rates.
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Q. WHAT ABOUT THE FUTURE INVESTMENTS TO WHICH YOU ALLUDED
IN YOUR SUMMARY?

Other Company witnesses will Mscwsthem in more detail in conjunction with APS's

request for inclusion of some of these investments in post-Test Year plant. However, let

me touch on five of these due to the absolute amoullt of the dollar investments and their

importance to meeting the Company's service obligations to its customers and the

public.
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27 2 The figures cited in my testimony exclude capitalized overheads and financing costs, but rather
represent hard construction dollars.

Selective Catalytic Reduction. As the Commission is well aware, APS acquired

SCE's share of Four Corners on December 30, 2013, as authorized by the

Commission in Decision No. 73130. It was knovm at the time that Four Corners

would be required by the United States Environmental Protection Agency (EPA)

to install SCRs in the next few years. APS was able to negotiate with the EPA

for a short delay in their installation from 2016-2017 to 2017-2018, which helped

28
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Integrating Renewable Energy.
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maintain the rate stay-out another year but resulted in a potential mistiming with

this case. In Decision No. 73130, the Commission recognized the special role of

Four Corners in maintaining fuel diversity, reliable base load generation, and

serving as a mainstay to the economic viability of the Naveqo Nation. The SCRs

are essential to the continued operation of Four Corners, but simply asking the

Company to absorb capital costs estimated at approidmately $400 million,

excluding upgrades to the condition of related pollution control equipment, and

additional estimated SCR-related operating costs in excess of $12 million per

year until its next succeeding rate case - guarantees that APS will not and cannot

earn a reasonable return on the fair value of its property regardless of what other

decisions the Commission makes in this rate proceeding.

The tremendous growth of renewables on the

APS system does not just affect revenues and rates, it requires nimble fast-start

gas generation units to integrate that renewable production into the system and

respond to the rapid escalation of demand in the late afternoon and early evening

when solar output wanes. The Old/Ip (approximately $500 million) provides

precisely the type of generation needed using an existing generation site within

the Phoenix load pocket and replaces less-efficient units constructed in the

1960s. In short, functionality and efficiency will increase and air emissions and

water use will decrease - a "win-win" if there ever was one. And of course, this

is in addition to the some $138 million in grid-scale and rooftop solar generation

also added by APS post-Test Year.

The Company's e>dsting CIS was state of the

art - 20 years ago. Today, it is obsolete and is being replaced with a system that

is more efficient and can better take advantage of AMI data to prow'de new

services to APS customers. But such sophisticated equipment, both hardware and

Customer Information System.
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software, is not cheap, APS will be investing in 2016 and early 2017 some $120

million to bring this new CIS online.
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The Advanced Di bution

Monitoring System (ADMS) is the cornerstone of Project Illuminate, which is

described in more detail in APS witness Jacob Tetlow's testimony. ADMS will

allow for remote monitoring, diagnosis and operation of field devices, thus

combining mult iple areas of analyt ics into a  single operat ing pla tform.

Efficiency, reliability, power quality, and safety will all be positively affected

once ADMS is fully operational. The total cost of ADMS is estimated at $53.6

million dollars.

Advanced Distribution Monitoring System.
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APS is joining an increasingly broad-based western Energy

Imbalance Market (ElM). Energy imbalance is an inherent reality of the physics

of electric generation, but it has become an ever increasing issue with the

proliferation of intermittent resources such as solar and wind. Joining the ElM

will allow sales in five and 15 minute increments, instead of the traditional one-

hour blocks. While joining the EHVI does not change APS's overall resource or

reliability requirements, it does improve the efficiency of dispatch and allow

many more opportunities for APS to either make purchases or sales for the

economic benefit of its customers. APS will spend nearly $26 million in capital

adore for the upgraded software needed for this sophisticated energy market.

APS witness James Wilde addresses the Company's participation in the ElM in

greater depth in his direct testimony and APS witness Jacob Tetlow addresses

the post-Test Year plant associated with the EHVI.

Energy Imbalance.
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Q. WITH ALL THAT HAS HAPPENED SINCE THE 2010 TEST YEAR USED IN
THE 2012 SETTLEMENT AND ALL THAT IS SCHEDULED TO OCCUR IN
THE NEXT FEW YEARS, HOW WAS APS ABLE TO AVOID A GENERAL
RATE CASE FOR FIVE YEARS?

Strong Commission leadership.

APS was able to avoid a general rate case due in part to three important circumstances:

Without the regulatory support provided in the

2009 and 2012 Settlements, APS would have needed rate relief long before now.

Specifically, the approval of the LFCR and the ElS, along with the strengthening

of the PSA and TCA combined with the cost-deferral order and subsequent Rate

Rider for the Four Corners acquisition allowed APS to cope with the financial

impacts of the EE rules and NEM while receiving cost recovery for significant

production-related capital investments. Not only did these mechanisms postpone

the need for a general rate case, they reduced the magnitude of this current

request by a staggering $272 million, not including the PSA and the System

Benefit  Charge,  which were technica lly approved pr ior  to the past  two

Settlement Agreements. This represents precisely the sort of rate gradualism

desired by both APS and its customers.

The 2009 Set t lement  reqLulred APS to

demonstrate and report a minimum of $150 million in cost savings during the

years 2010 through 2014, or some $30 million per year. In fact, the Company

exceeded that $30 million figure in each of the five years, and including savings

&om the two prior years resaled in some $207 million total. And, although the

reporting requirement from the 2009 Settlement was no longer in effect, this

pace of ongoing cost savings continued into 2015. APS also launched the

Disciplined cost management.

Sustainable Cost Management Initiative, described by APS witness Daniel
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Froetscher that continues to drive cost efficiency for the long term.

The regulatory challenges of

Arizona's generous NEM and ambitious EE rules are widely recognized. But our

Arizona's improved regulatory environment.
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1 state's regulatory improving landscape, as evidenced by the settlements

referenced above as well as the implementation of various adj vestment

mechanisms, and the Company's close attention to cost management have not

gone unnoticed by the financial community. APS's senior debt rating [note: the

ratings referenced are those from S&P, Moody's ratings have improved from

Baa2 to A2] has gone from teetering on the edge of "junk" (BBB-) to a rating of

A-, the highest since the 1980s. Higher ratings have permitted the Company to

issue less-expensive (i.e. lower interest rate) debt, reducing the Company's

weighted cost of debt from 6.38% at the end of 2010 to 5.13% as of year-end

2015. As a result of higher debt ratings, through the end of 2015 and based on

the ratings improvement I noted above, APS has generated total interest savings

of about $160 million which will result in significant savings to customers in the

current rate case and over the remaining term of the related indebtedness.
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Suffice it to say, APS customers, APS and the Commission itself have all benefitted

from the regulatory and financial stability allowed by the 2009 and 2012 Settlements, as

well as by actions taken by APS and the Commission since its response to those

landmark decisions. Now we have the opportunity to continue building on those

successes as APS and its customers enter into new challenges and opportunities -

challenges and opportunities that will again reqlulre both Commission leadership and

redoubled efforts by the Company to MED the promise of a bright energy future for

Arizona.

28
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OVERVIEW OF THE RATE APPLICATION

Q. WOULD YOU PROVIDE A
COMPANY'S APPLICATION?

MORE DETAILED ovERvIEw OF TI-IE

APS is requesting in this case a net increase of $165.9 million in base rates, effective

July l, 2017. The term "net increase" is an important one because APS is seeking to

"zero out" or significantly reduce several current rate adjuster mechanisms and

surcharges by folding these costs, already borne by APS customers, into base rates. If

one were to look only at Schedule A-1 of the Standard Filing Requirements (SFRs), they

might get a misleading impression of how this Application will impact APS customers.

But it has been APS's experience that customers are not interested in where the charges

appear on their bill or what regulators and the Company choose to call them. Instead,

customers are interested in how much more or less they will have to pay each month.

APS's request would have an average annual bill impact for a typical APS residential

customer of $11.09 per month, or 7.96%. General Service customers will see lower

percentage increases in their bills. It is also important to note that APS is seeking a

second or "step" increase in rates for 2019 to reflect the completion and integration into

rates of the Company's investment in SCRs for Four Comers (discussed in more detail

below).

Q. WHAT WILL BE THE PRIMARY DRIVERS OF THIS INCREASE?
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Although there are always numerous issues in any APS rate proceeding, as can be seen

by the number of so-called pro forma adjustments to the 2015 Test Year shown on

Schedules B and C of the SFRs, there are a few that are mayor drivers of the increased

ACC revenue requirement. These include:
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The impact of sales lost to EE and NEM as reflected in the LFCR

- $46 million

The impact of sales lost to EE and NEM not recovered through

the LFCR - $113 million,

The impact of increases in net plant-in-service through the end of

the 2015 TestYear - $110 million,

The impact of post-Test Year plant additions through June 30,

2017 .- $98 million,

The impact of higher depreciation expense and property taxes on

both this additional plant and the plant existing as of the last rate

case - $81 million depreciation and $36 million property taxes,

and

The need for APS to am an adequate return on equity (ROE) --

$29 million.

To be fair, there are offsets to these increases. For example, base fuel costs will

decrease by $62 million, the new Palo Verde Unit 2 lease effective this year will

reduce lease expense by nearly $17 million, and the closure of Cholla Unit 2

reduced O&M expense by another $17 million. And these are just examples of the

kind of cost reductions that comprised the $207 million figure I previously

referenced.

Q. DID APS ALSO PURPOSELY EXCLUDE SOME COSTS FROM THE TEST
YEAR TO MODERATE THE RATE IMPACT ON CUSTOMERS?

Yes. In addition to the usual out-of-period, nonrecurring and miscellaneous adjustments,

APS removed adj Supplemental Employee Retirement Plan (SERP) expenses from the
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3 Although this increases the base rate increase, there is no net bill impact because customers were
already paying this amount through the LFCR.
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Test Year as well as stock-based compensation. Together, these adjustments reduced

APS's cost of service by about $22 million. While the Company believes that the costs

associated with SERP and stock-based compensation are appropriate for recovery, we

have removed them from the Test Year specifically to moderate the impact to

customers.

Q. YOU HAVE PREVIOUSLY DISCUSSED THE PLANT ADDITIONS SINCE
THE LAST TEST YEAR AND THOSE IN THE NEAR FUTURE AS WELL AS
THE IMPACT ON THE COMPANY AND ITS CUSTOMERS OF EE AND
ROOFTOP SOLAR. WHAT ABOUT THE OTHER DRIVERS YOU LISTED
ABOVE?

Depreciation is by far the largest of these. APS commissioned a depreciation study as

called for by A.A.C. R14-2-102(C) in 2015. It was conducted by Foster & Associates,

and in particular by Dr. Ronald White - perhaps this countly's best known expert on

public utility depreciation. The study showed that APS's jurisdictional property had a

significant depreciation reserve imbalance that was more than offset by the additional

investment in evdsting assets that needed to be depreciated over the now expected

remaining life of these assets. The net result was that annual depreciation expense

needed to be increased by more than $80 million, not including depreciation on the

PTYP. APS witness Dr. Ronald White and APS witness Elizabeth Blankenship provide

the details of the depreciation study itself and the resultant depreciation expense pro

forma adj vestment to Operating Income.
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As can be seen above, property taxes were another major factor. This is why APS is

asking to continue deferring future increases in Arizona property taxes rather than

requesting some manner of property tax adj vestment mechanism.
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Q. WHAT RETURN ON EQUITY IS APS REQUESTING THE COMMISSION TO
USE IN DETERMINING A FAIR VALUE RATE OF RETURN?

Based on the analysis provided by APS witness Dr. Bente Villadsen, APS believes that a

reasonable return on equity for a company facing the risks that APS faces is 10.5%. This

ROE along with an embedded cost of debt of 5.13% would result in a weighted average

cost of capital of 8.l3%. Using a 1.0% return on the "Fair Value Increment" of the

Company's Fair Value Rate base (as explained by Mr. Snook, Ms. Blankenship and Dr.

Villadsen, respectively) results in APS's recommended fair value rate of return of

5.84%.

Q. PLEASE DISCUSS THE IMPORTANCE OF AN APPROPRIATE RETURN ON
EQUITY.

While I am no expert on the cost of capital, I do know that APS needs to earn a return on

equity commensurate with its risk and comparable to similar enterprises. APS competes

with companies all over the world for the most fungible of commodities -- capital. No

one has an obligation, legal or moral, to invest in APS. If the return is inadequate in their

minds, they simply move on to other investments. For a Company needing to invest

more than a billion dollars a year for the foreseeable future to enable and account for an

increasingly complex modem electrical grid, being shut out of the equity market is

simply not an option.

Q. YOU SPOKE EARLIER OF ZEROING OUT OR REDUCING SOME OF THE
COMPANY'S ADJUSTMENT MECHANISMS AND INCLUDING THEM IN
BASE RATES. PLEASE EXPLAIN.
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Although APS witness Elizabeth Blankenship will address the accounting aspects, let

me say that there is nothing particularly unusual about this. For example, the PSA has

been rolled into the new Base Fuel Rate in all but one rate case since the reinstitution of

the PSA more than 10 years ago. Similarly, Arizona Sun investments being recovered
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through the RES previously have been included in base rates as that opportunity

presented itself Newer adj vestment mechanisms such as the LFCR and the ElS were, by

their nature and design, intended to be included in base rates, although this proceeding

represents the first such opportunity to do so.

There are two adjustment mechanisms where this will mark a change in the Company's

previous position. These are the TCA and the demand side management adjustment

clause (DSMAC). APS is proposing to roll adj the costs presently being recovered

through the TCA ($128.6 million) into base transmission rates and apprmdmately

another $10 million of DSMAC costs (in addition to the $10 million that has been

included in base rates since 2005). There are reasons, pro and con, for reflecting costs in

discrete adjusters versus base rates. For example, some believe the adjusters make the

charges more transparent. Others believe they simply complicate the bill and sometimes

make customers believe they are paying twice for the same cost (e.g., there is both a

base transmission charge and the TCA, both of which are described as paying for FERC-

regulated transmission services). In this case, APS's major motivation is to protect these

viral revenue streams from the ongoing attacks by some interveners against rate-

adj vestment mechanisms.

Q. IS APS ASKING FOR CHANGES TO
MECHANISMS?

EXISTING RATE ADJUSTMENT

Yes, both minor and substantive. I will go through each of the changes beginning with

the PSA.
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APS is asldng to include water and chemical costs in the PSA, as well as battery storage.

These Hrst two costs vary as directly with electric power supply as much as do fuel and

purchased power and are becoming increasingly significant. The latter represents new
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1

2

opportunities for APS to acquire the power needed to serve our customers. APS witness

Peter Ewen provides the more detailed explanation of why this change is appropriate.
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Another change is a fairly straightforward alteration to the ElS, doubling its effective

cap from $5 million per year to $10 million, with the latter figure becoming a year-over-

year cap rather than a cumulative cap, The mechanics of this are discussed by APS

witness Leland Snook. This should allow recovery of the numerous minor, but

cumulatively significant, environmental improvements between rate cases, but still

require Commission approval of large investments such as the SCRs.

Next, APS is seeking to add a balancing account feature to the TCA, which is also

explained by Mr. Snook. All other APS adjustment mechanisms have a balancing

account feature to prevent unintended over or under recoveries of costs, and the

omission of such a provision for the TCA strikes APS as more of an oversight than a

valid distinction between the TCA and other rate adj asters.

Q. IS APS PROPOSING CIIANGES IN THE LFCR?
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Yes. Although full per customer revenue decoupling as described in Mr. Snook's direct

testimony is preferable from both a Company and, I believe, a customer perspective,

APS is instead proposing changes to the LFCR to make it more effective. These include:

Inclusion of fixed costs attributable to generation not otherwise recovered

through production-related demand charges,

Inclusion of regulatory asset costs (the ultimate example of a fixed cost), and

Elimination of transmission costs now included in base rates if the Commission

accepts the Company's proposal to add a balancing account feature to the TCA.
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Q. WHAT IS APS
CORNERS?

PROPOSING TO no ABOUT THE SCR'S AT FOUR

The SCRs will be installed at Four Corners in late 2017 and early 2018. APS's share of

this investment not including related repairs to erdsting pollution control equipment

described by APS witness John Lucas is apprordmately $400 million. As in the case of

the Four Corners acquisition from SCE, APS is requesting a cost defend order from the

time of installation to incorporation of the SCR costs in rates using the same procedure

as authorized in the 2012 Settlement (Decision No. 73183), and the step increase

implemented in Decision No. 74876 (December 23, 2014). APS estimates this will

necessitate an additional approximate 2% across-the-board increase in rates beginning in

2019, or approximately $3.00 per month for a typical APS residential customer. Mr.

Snook discusses the details of this defend and step increase.

Q. WHY IS APS NOT SEEKING A SIMILAR DEFERRAL AND STEP INCREASE
FOR THE OMP?
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APS does not seek rate recovery of the OMP in this proceeding for several reasons.

First, it is another year removed from the Test Year even as compared to the SCRs.

Second, unlike Four Corners, the OMP has not been detennined by the Commission to

represent a prudent investment for APS customers. Trying to make that determination in

this docket would likely cause a significant delay to an already complicated proceeding.

Thus, the Company asks for an accounting order similar to that granted in Decision No.

73130 running from the date of commercial operation of the OMP in 2018 and 2019 to

the effective date of rates in APS's next succeeding rate case. Mr. Snook will again be

the APS witness discussing the mechanics of the deferral while APS witness James

Wilde addresses the OMP itself
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Q. WHAT ARE THE CONSEQUENCES OF NOT ACID-IIEVING THE DEFERRALS
FOR BOTH THE SCR'S AND OMP AND THE STEP INCREASE FOR THE
SCR'S?

The financial impacts to the Company for these $900 million of investments are so large

that the Company would be compelled to file another rate case as soon as possible.

Please see APS witness Peter Ewen's testimony for more information about the financial

impacts not receiving the deferral and step increase treatment.

Q. YOU HAVE MENTIONED SEVERAL TIMES THE IMPORTANCE OF RATE
DESIGN IN THIS APPLICATION. WHY IS THIS THE CASE?

Rate design modernization and reform, especially for residential customers, is not just

important, it is critical. Adding a third billing element, called demand, in addition to

making the basic service charge itself more cost-based will reduce intra-class subsidies,

better reflect the cost of seMce, and provide incentives for the deployment of new

customer technologies. As discussed in APS witness Charles lVliessner's direct

testimony, this will not be a one-size-fits-all approach. APS is proposing several new

rate and billing options, including those tailored to both high and low use customers.

APS will also change aspects of its time-of-use rates to better reflect cost of service and

better integrate them into the three-part structure based on APS's more than three

decades of experience with residential three-part rates.

Q. WHY MODERNIZE RATE DESIGN NOW?
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From my perspective, for three simple reasons.

APS has the technology to do it. Although demand has been measured for years

by APS with pre-AMI technology, it is only with AMI that APS has the detailed

information needed to more fully inform and educate residential customers about

demand.
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1

2

Intra-class subsidies within the residential class are significant but still

manageable if addressed now. The subsidies include, but are not limited to, the

cost shift inherent in NEM, and can be managed, and customers presently

enjoying this subsidy can be "grandfathered." The ability to insulate these

customers from significant changes through grand fathering will not last long,

perhaps not even until the Company's next rate case unless significant progress

is made now.

It's the right thing to do. Three-part rates better track cost of service and incept

new behind-the-meter technologies for customers - essentially rendering utility

rate design technology neutral.
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Q. WHAT ARE THE CONSEQUENCES OF NOT MODERNIZING RATE DESIGN
IN THIS PROCEEDING?
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The costs to APS's residential and commercial non-solar customers combined is already

$42.7 million annually and is growing rapidly. It is especially notable that this subsidy

already exceeds the total annual subsidy currently provided to limited income

customers. Making progress on the rooftop solar cross-subsidization issue is critical in

this proceeding. In just the time it takes to process this case, that number will grow

apprwdmately $20.1 million assuming the current pace of installations continues.

Although APS has not requested recovery of those incremental costs in this case, we

reserve the right to revise our request to include those costs if installations continue at

such a rapid pace. If no progress is made in this case and the issue is deferred until

APS's next case (assuming that case is 3 years after this case), the total annual cost shift

will have ballooned to $102.9 million per year. The following table summarizes the

annual and nominal 20 year cost shift.
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Cost shift for mstadlations through 12/31/2015 $42.7 million/yr

Additional cost shit% through 7/1 /2017 $20_1 million/yr

Additional cost shift from 7/1/2017 to 7/1/2020 $40.1 million/yr

Normal incremental value of 20 year cost shift $740,000/day

Nomad total value of 20 year cost shift through 7/1/2017 $1 billion

Cost Shift Summary

All of these cost shift numbers are specifically related to net energy metering and are in

addition to the over $800 million in cash incentives committed or already paid to rooftop solar

WILL APS BE
INFORMATION
CHOICES?

IN
AND

A POSITION
EDUCATION

TO ASSIST CUSTOMERS
WHEN MAKING THESE

WITH
RATE

Yes. AM] will facilitate this effort, but time may also be required, which is why APS

supports a transition period before full implementation of all the residential rate options

proposed in this case. APS witness Stacy Derstine discusses the Company's plans for

customer education during and after this transition phase.

Q. WHAT ABOUT CHANGES TO NEM ITSELF?
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Residential adoption of three-part rates will address much of the costs shift attributable

to self-consumption of rooftop solar, which reduces energy usage by the customer but

does little to reduce demand. But rate reform itself does nothing about the excessive

pricing of "export" energy from rooftop solar, i.e., energy not used by the host customer

but  exported out  to the grid.  Mr.  Snook,  Mr.  Miessner,  and Mr.  Wilde are APS's

primary witnesses on this issue, but suffice it to say, the export rate should be treated
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like every other APS purchase of power - recovered through the PSA and priced at the

actual avoided generation cost. APS recognizes that the amount paid for excess energy

exported to the grid by customers with distributed generation, and the structure of that

payment, is currently being considered in the proceeding in Docket No. E-00000J-I4-

0023. That proceeding is expected to conclude later this year and the outcome of that

proceeding could be relevant to the decision on the export rate in this case.

Q. SHOULD EXISTING
"GRANDFATI-IERED?"

ROOFTOP SOLAR CUSTOMERS BE

Yes. APS proposes that those residential rooftop solar customers who have installed

their systems or have completed applications for interconnection on file with APS by

July l, 2017, would continue to be subj et to the NEM provisions in effect as of that

date. Similarly, they would be eligible to remain on their present rate schedules subject

to whatever general changes in rates are approved by the ACC. APS witness Charles

Miessner more fully describes the grandfathering provisions.

Q. HOW LONG WOULD GRANDFATHERED STATUS LAST?

For 20 years after interconnection of the indiw'dual customer's system, irrespective of

changes in ownership of the host premise during that period.

Q. WHY CHOOSE A SPECIFIC DATE FOR GRANDFATHERING RATHER
THAN SIMPLY SAY "END OF THE RATE CASE" OR "NEW RATE
EFFECTIVE DATE?"
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APS believes using a specific date in the future allows for easier planning by both the

utility and the prospective rooftop solar customer. It also removes an incentive for

interveners to delay these rate proceedings after July 1, 2017.
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Q. DOES APS PROPOSE CHANGES FOR LHVIITED-INCOME CUSTOMERS?

As explained by Ms. Stacy Derstine, APS will expand its limited income support from

$35.6 million during the Test Year to approndmately $48 million. APS also instituted a

program this year to improve the Company's outreach to customers eligible for limited-

income assistance. Finally, as explained by Ms. Derstine, APS will convert its usage-

driven percentage discount to a flat $34 per month for E-3 customers and $57 per month

for E-4 customers, capped by 80% of the total bill. This will target increased funding to

those low-use customers that might be impacted by other rate design changes.

Q. THE COMMISSION PREVIOUSLY DEFERRED THE ISSUE OF AMI "OPT-
OUT" TO THIS RATE CASE. WHAT IS THE COMPANY'S PROPOSAL?

APS has been greatly informed by the alternative metering program for residential

customers opposed to AMI meters proposed by Unisource Electric Service Company

(UNSE) and endorsed by Staff in that proceeding. Although different from what APS

had originally proposed, UNSE and Staff appear to have agreed on a formula for

determining both an appropriate policy and reasonable cost-based fees for this service.

APS witness Scott Bordenkircher discusses the program itself, while APS witness

Charles la/[iessner addresses the Company's proposed charges.

Q. WHAT ABOUT RATES FOR C&I CUSTOMERS?
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APS proposes to eliminate the alternative generation (AG-1) option for large C&I

customers. Although Mr. Miessner discusses some of the ways the Commission could

improve the AG-1 program, the fundamental problem is that it is not cost-based and thus

must be subsidized by other customers to be attractive. This is a problem that simply

cannot be overcome. Thus, APS asks to offer new rate options for these types of

customers, including a high load factor (HLF) rate, an aggregation rate and an economic

development Rate Rider. Other general service rates will be largely left intact because
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the Company believes they are already Properly strucWed and reflect cost of service.

Mr. Miessner explains the Company's rate design proposals for C&I customers in much

greater detail in his direct testimony.

Q. IS THVIING CRITICAL FOR THIS CASE?

Absolutely. Two-thirds of APS's revenues come in the third quarter of the year, Even a

30-day slip past July l,  2017, can mean a loss of $16 million in revenues (net of

continued deferrals from the Company's last rate proceeding and AG-1). APS has done

everything it can to provide notice to parties of this filing and to expedite the process.

APS strongly urges the Commission to adopt new rates in this proceeding by July l,

2017.

ELIMINATIQN OF OBSOLETE,
CQMPLIANCE FILINGS

REDUNDANT AND UNNECESSARY

Q. WHAT EXISTING COMPLIANCE FILING OBLIGATIONS
PROPOSING THAT THE COMMISION WAWE OR ELHVIINATE?

IS APS
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6 A.

7

8

9

10

11

12

13

14

15

16

17 A.

18

19

20

21

22

23

24

25

26

27

28

APS is asking that the Commission waive or eliminate several antiquated, duplicative or

simply unnecessary reporting requirements. The Company does not seek to avoid any

substantive requirement of a prior Commission order or regulation but simply to

eliminate unnecessary reporting requirements. Although these reporting requirements

are either no longer necessary or are redundant, they remain in the Commission's

compliance database, and therefore APS must comply with them and Commission Staff

verify that compliance unless they are formally waived or otherwise removed by Order

of the Commission. Please see Attachment BDL-2 for a more detailed description and

justification on the requested waivers and eliminations discussed below.

v.

25



1

2

3

4

5

6

7

8

9

10

11

12

13

14

Rule Waiver Requests

Due to the inactivity of the Retail Electric Competition Rules, APS requests a waiver

from the reporting requirements of the following, until such a time as competition in the

state of Arizona comes to fniitionx A.A.C. R14-2-1613 (Retail Electric Competition

Reporting Requirements) and A.A.C. Rl4-2-1617 (Retail Electric Competition

Consumer Disclosure Labels). APS is also requesting a waiver from the reporting

requirements contained in A.A.C. R14-2-2308 (Net Metering Filing and Reporting

Requirements) because it is a redundant report: APS submits annual compliance reports

required under the Renewable Energy Standard Rules that provide substantially similar

information.

Elimination of Decision-Based Compliance Filing Requirements

APS makes numerous filings when needed, annually, or every three years that are either

outdated or redundant, therefore the Company requests that the Commission formally

remove the below listed compliance requirements. Compliance items classified as

redundant should be eliminated because the information contained therein can be found

in other reports or filings made by APS. Compliance items classified as outdated should

be eliminated because the information contained therein no longer serves the intended

purposes. APS will not burden this record by going over these requirements one-by-one

in my testimony but rather will refer the Commission to my Attachment BDL-2DR,

which lists each Filing requirement, its origin and the reason for the Company's request

that the requirement be eliminated by the Commission in this proceeding.

CONCLUSION

15

16

17

18

19

20

21

22

23

24

25

26

27

Q. DO YOUHAVE ANY CONCLUDING REMARKS?

Yes. This case marks an important step in transitioning APS and its customers to an

exciting but challenging future. APS is modernizing and madding more sustainable its

electric system with improvements such as the SCRs, the OMP, ADMS, AMI, ElM and

28

VI.

A.

26



the new CIS. But the bridge to the future requires more than equipment. APS so needs

to modernize its pricing, and the Company's proposals are a significant step in the right

direction while still providing meaningful rate choices for customers.

For APS, this case represents a critical milestone in our effort to shape the next-

generation power grid for our customers. The Company takes pride in its leadership in

solar energy, rate reform and energy efficiency, all having delivered benefits to our

customers. We seek to continue innovating, to continue taking the industry forward, and

to continue making our state a great place to live. To do dl of that, we're proposing

changes that benefit APS customers and the Company, and, if approved they will serve

as a bridge to the future for Arizona, its residents and the entire region.

Q. DOES THIS CONCLUDE YOUR DIRECT TESTHVIONY?

1

2

3

4

5

6

7

8

9

10

11

12

13

14 A.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Yes.
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BARBARA LOCKWOOD
Vice President,  Regulation
Arizona Public Service Company

Barbara Lockwood is vice president of regulation for  Ar izona Publ ic Service (MPS).  Based In Phoenix,  ANS
is Ar izona's largest electr ic company and serves near ly 1.2 mi l l ion customers around the s t a t e .

Lodcwood manages f ede ra l  and  s t a t e  regu l a t o ry  ac t i v i t i es for  APS.  Pr ior t o  m o v i n g into r egulator y,  she
ser ved as gener al  manager  of  ener gy i n n o v a t i o n ,  w h e r e she managed technology and r enewable e n e r gy
p r o g r a m s ,  l n d u d i n g  t h e oper at ion and  m a i n t enanc e  o f  t he  u t i l i t y ' s  s o l a r  gene ra t i on  f l ee t .

L o c k w o o d  b e ga n her  car eer  at D u p o n t  i n chemical  engineer ing and m a n a g e m e n t  i d e s .  S h e  t h e n  s p e n t  a
n m l t a e r  o f year s In  envi r onmental c o n s u l t i n g p r o v i d i n g p r o p e r t y development,  compl iance,  and business
acquisi tion services to national a n d  g l o b a l  c o m p a n i e s in  a var iety of industr ies.  Lockwood joined APS in
1 9 9 9 .

He r  po l i c y  and  regu l a t o r y  ex pe r i enc e  i nc l udes  t es t i m ony  be f o re  t he  u . s .  Hous e  o f Repr esentat ives S e l ec t
Co m m i t t e e  o n  E n e r gy  I n d e p e n d e n c e  a n d  G l o b a l  W a r m i n g a s  we l l  a s  a  f i e l d  h e a r i n g w i t h  Co n gr e s s wo m a n
Gabr i e l l e  G i f f o rds  on  t he  F edera l  I nv es t m en t  T ax  Cred i t  and  I t s  e f l ' ec t  on  s o l a r  dev e l opm ent  i n  t he
S o u t h w e s t .

L a d < w o o d  e r r e d  o n  t h e  W e s t e r n Gover nor s' As s oc ia t i on  So lar  Tas k  Forc e and the Ar izona State
Renewable Ener gy Task Forc e .  S he  has  a l s o  s e rv ed  on the Solar  Technical  Advisory Board for  the
Natlond Renewable Ener gy Labor ator y,  the Resear ch Advisor y Committee for  the E lectr lc Power R e s e a r d l
I nst i tu te and the Boar d o f  D i rec t o r s  f o r  t he  G r i dw i s e Alliance.

She currently serves as  v i c e  c ha i r  o f  t he  B oard  o f  T rus t ees  f o r  t he  A r i z ona  S c ienc e  Cent e r and is the past
president of Keep Phoenix Beauti ful .

Loc k wood  ho l ds  a  B ac he l o r  o f  S c i enc e  i n  c hem i c a l  engi nee r i ng f rom  C l em s on  Un i v e rs i t y  and  a  M as t e r  o f
Science in erwironmer \ tal e n gi n e e r i n g f r o m  G e o r g i a I nst i tu te o f  T ec hno l ogy . She is a registered
professional  chemical  engineer  in A r i z ona .
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2

DIRECT TESTIMONY OF JOHN R. LUCAS
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

3

4

I.

Q.

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS AND OCCUPATICN.

5

6

My name is John R. Lukas. My business address is 400 N. 5th Street, Phoenix, Arizona,

85004. I am the General Manager of Generation Engineering and Projects supporting

Fossil Generation at Arizona Public Service Company (APS or Company).7

8

9

10 A.

11

12

13

14

Q. WHAT IS YOUR PROFESSIONAL BACKGROUND?

15

16

17

18

I have more than 30 years of experience in the power generation and energy delivery

business for APS including experience in leading and managing teams for planning,

designing, constructing, operating and maintaining electric utility systems. I have

provided the overall strategy and execution of business objectives, including leadership,

budget, technical direction, change management and strategic guidance for the teams. In

addition to my current role, my background includes extensive experience in Power

Operations and Maintenance o f the Transmission and Distribution system,

understanding of the Western Electricity Coordinating Council (WECC) interconnected

system, and the Operating Criteria and Standards of both WECC and the North

American Electric Reliability Corporation's (NERC).

Q. HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION?

19

20

21

22 A.

23

24

25

26

27

28

I have testified before the line siring committee in Docket No. L-00000D-08_0330_

00138 and have given presentations at the Commission regarding summer preparedness

and activities surrounding the bi-annual transmission planning process.

A.

1



1 II. SUMMARY

2 Q. PLEASE SUMMARIZE YOUR TESTIMONY.

3

4

5

6

A.

7

8

9

10

My testimony provides a general overview of APS's Fossil Generation business unit,

and provides a high-level picture of what is required to safely and reliably generate

electricity at the Company's fossil-fueled power plants. Specifically:

l outline Fossil Generation's intense focus on safety, reliability, the environment,

and cost management.

I will discuss changes to the fossil plants since the 201 l rate case filing.

I will also identify the specific projects completed in the 2015 Test Year and

planned through June 30, 2017, and discuss Fossil Generation's contribution to

the Company's post-Test Year Plant Adjustment.

III. INTRODUCTION TO FOSSIL GENERATION

Q. TO WHAT DOES "FOSSIL GENERATION" OR "F()SSIL" REFER?

Fossil Generation is an APS business unit that operates a fleet of two coal-fired, six

natural gas-fired, and one oil-fired generating station, which collectively provide more

than 5,500 megawatts of reliable electric generating capacity. APS also owns 14% of

the Navajo Generating Station, operated by the Salt River Project (SRP). In total, 4,85 l

megawatts of the capacity generated by our Fossil fleet serve APS. At present, Fossil

Generation has a workforce of approximately 800 employees. Our 2015 operations

required capital expenditures of $224 million, operations and maintenance (O&M)

expenditures of $202 million and decommissioning expenditures of $33 million.

12

13

14

15

16

17

18

19

20

21

22

23

24 Q. PLEASE BRIEFLY DESCRIBE APS'S FOSSIL GENERATION FLEET.

25

26

27

28

APS's customer demand for electrical power varies during the course of a day and is

greatly impacted by the weather and day of the week for our business and industrial

customers. When matching generation resources with variable customer demand,

2

A.

lm
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Farmington, New Mexico.

The Fossil fleet also provides volt-ampere reactive (VAR) support to the transmission

and distribution network, essential to ensuring efficient movement of electricity within

the grid. As the map and corresponding table demonstrate, nine of the 10 power plants

within the APS Fossil Generation fleet are scattered throughout Arizona. The exception

is Four Corners, the first plant listed below, which is located on the Navajo Nation near

The Fossil fleet provides flexibility to the APS generation portfolio. The Gas & Oil

fleet provides flexible peaking resources and the Coal fleet, while not as flexible, may

reduce output at night or over the weekend to align with periods of low demand.

Fossil's generating assets complement Palo Verde's nuclear generation and the variable

generation supplied during the daytime by solar plants and roof-top generation.

84*

Mn'

'r 3
Summary Table of Generating Capabilities

fa 970
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2 4 Since the last rate case filing in 2011, the following changes have been made to the

2 5 Fossil generating assets:
I

1

2 6 June 30, 2013 APS retired Saguaro steam Units 1 and 2, removing 210

2 7 megawatts of 1955 vintage natural gas generating capacity.

2 8

I
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l December 30, 2013

2

3

.-- APS retired Four Corners Units 1, 2 and 3 (560

megawatts of coal generating capacity) and purchased Southern California

Edison's 48% share of Four Corners Units 4 and 5 (739 megawatts), increasing

4

5

APS's share in Four Corners by 179 megawatts.

_ APS retired Cholera Unit 2, removing 260 megawatts of coalOctober 1, 2015

6 generating capacity.

7

8

9

10

11

Between 2013 and 2015, APS retired 1,030 megawatts of fossil fueled generating

capacity, including 820 megawatts of coal and 210 megawatts of old natural gas steam

units. Overall, APS's net ownership in fossil fueled generating capacity has decreased

by 291 megawatts since the last rate case.

12

13 A. Focus on Safely

14 Q. WHAT IS FOSSIL GENERATION DOING TO INSTILL A STRONG SAFETY
CULTURE?

15

16

17

18

19

20

Safety is a core value at APS. The APS value statement is "We work safely, it's the

most important thing we do every day. Every employee has the absolute right and

responsibility to prioritize safety - of self, co-workers and the public - above all else."

We reinforce this in Fossil by having safety in our mission statement and Safety

Effectiveness as one of our five Focus Areas.

21

22

23

24

25

26

27

Running a power plant is inherently hazardous, and the men and women who work at

our plants generating power for customers throughout the Southwest face significant

safety risks each and every day. Think of how a steam unit generates electricity: a fuel

is burned in a huge boiler to create enough heat to turn water into steam. That steam is

highly pressurized and carried through thick metal pipes to the turbine. The turbine

rapidly spins a generator, which changes mechanical spinning energy into electrical

28

4

A.

lull



1

2

3

4

5

6

energy. Maintenance repairs increase the exposure to potential safety hazards. During

planned outages for equipment overhauls, employees and contractors may be working

on one unit that is idled for repairs, but the other unit(s) at the plant will be operating

and generating electricity. Often, large cranes and other equipment are utilized to

perform heavy lifts of machinery that can weigh several hundred tons. Months and

years of planning, attention to details and clear communication are critical to ensuring a

safe, well executed outage.7

8

9

10

11

Commencing October 2014 through April 2015, Redhawk Power Plant executed

sequential planned outages to overhaul the two combined cycle units including the

replacement of the Steam Turbine Generators on each of the units. Photos from this

outage illustrate the types of additional heavy equipment used at plants to move

generating equipment during overhauls.

12

13

14

15

16

17

18

19

20

21

22

23

24

A crane was used to remove the Steam

Turbine Upper-half Casing and Rotor from

the enclosure to the ground in order to

perform repairs on the Rotor blades

25

26

27

28

5

Illll



II I

1 The old Steam Turbine Generator Rotor was removed from Generator Stator and

lowered safely to the ground for scrap disposal.2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

A Sarens Gantry lifting device was erected

specifically for the project because of space

limitations at the plant restricted the use of a crane

capable of lifting the 275 Ton new Steam Turbine

Generator. The lifting device was used to remove

the old Steam Turbine Generator Stator.

21

22

23

24

25

26

27

28

As demonstrated on the photo to the

right, the Sarans Gantry was also used to

lift and slide the new Steam Turbine

Generator into position in order to

connect the new generator to the repaired

Steam Turbine .

6

|



1

2

3

4

5

To further illustrate the size of the equipment, a 295 foot articulated flatbed was used to

transport the replacement Steam Turbine Generator from Houston to Redhawk Power

Plant. The flatbed had 16 independently driven axels and three 600 HP Prime mover

trucks. Ten support personnel were needed to operate the transport truck to ensure safe

delivery of the new 275 Ton Steam Turbine Generator.

6

7

8

9

1 0

11

12

13

14

The Redhawk overhaul was replete with potential safety hazards. Indeed, all power

plant workers face potential hazards every day when working amongst hazardous

materials, high temperature and pressure piping, and rotating equipment.

APS is focused on safety at every tum and every work day in the Fossil organization

begins with a safety message and every job begins with a pre-job briefing to

acknowledge, discuss and plan for potential risks before work commences. It is

reassuring to all of us that APS has made safety its first priority and insists that our

employees and contractors do the same. That is the message behind the Company's

'United in Safety' campaign. Safety is our #1 priority and every person at a Fossil

facility is responsible for the safety of themselves, co-workers and the public.

B. Focus on the Environment and Regulatory Compliance

Q. i s FOSSIL GENERATION
ENVIRONMENT?

FOCUSED ON PROTECTING THE

15

16

17

18

19

20

21

22

23

24

25

26 A.

27

28

Yes. In January 2016, the Arizona Department of Environmental Quality (ADEQ)

recognized APS's West Phoenix Power Plant for going beyond the state's environmental

7

_I'll



1 regulations. The plant joined APS's Ocotillo Power Plant as a Platinum member of the

ADEQ's Voluntary Environmental Stewardship Program. They are the only power

plants in the program, and are two ofjustl() facilities that have received the program's

highest honor.

2

3

4

5

6

7

8 A.

9

10

11

Q. PLEASE DESCRIBE THE
FOSSILGENERATICN.

ENVIRONMENTAL CHALLENGES FACING

APS, like other fossil-fueled electric generators, faces several environment-related

regulatory pressures from federal, state, local, and Indian County regulators. The

regulating entities include the Environmental Protection Agency (EPA), Maricopa

County Air Quaiity Department, Pinal County Air Quality Control District and Arizona

Department of Environmental Quality (ADEQ), and the Navajo Nation Environmental

Protection Agency. The EPA is the primary federal regulating agency, and each district

and agency may enact its own set of environmental rules and regulations as long as they

are at least as stringent as their federal counterparts.

APS has been focused on actions needed to comply with the standards for the Clean Air

12

13

14

15

16

17

18 Act :

19

20

21

22

23

24

Mercury and Air Topics Standards for Utilities (MATS)

Regional Haze Regulations (RHR)

Reasonably Available Controi Technology (RACT)

New Source Performance Standards (NSPS) and New Source Review (NSR)

25

26

27

28

APS also complies with standards for the Clean Water Act:

National Pollutant Discharge Elimination System (NPDES)

Section 3 l6(b) Rules for Cooling Water Intake Structures

Effluent Limit Guidelines

8

1



I

Other Environmental regulatory standards APS meets include:
I

Resource Conservation and Recovery Act (RCRA) impacting Coal Combustion

Residuals (CCR)

As outlined in the table below, Regional Haze compliance has and will continue to be

the biggest driver of environmental expenditures over the next few years.

I

WHAT IS REGIONAL HAZE COMPLIANCE AND THE IMPACT TO FOUR
CORNERS?

2

3

4 I

5 I

6

7

8

9

10

13

14 V

15 1

1 6

17 'J

18 1

1 9

20 Q,

21

22 A.
23

24

25

26

27

28

Regional Haze Regulations were authorized under Section 169A of the Clean Air Act.

This rule requires the use of Best Available Retrofit Technology (BART) to eliminate

current and prevent future man-made visibility impairments in geographic locations

classified as Class I areas, and to achieve 'natural background conditions' by 2064. The

term Class I Area describes certain national parks and wilderness areas that were

designated by Congress in 1977 as having special goals to improve levels of visibility in

9

i I

I
3
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E
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these areas, and to prevent any further impairment of visibility due to human causes.

See Arizona Class 1 areas on map below. Oxides of Nitrogen (NOt), Sulfur (SO2) and

particulate matter are considered the contributing factors in regional haze.

12
[
i

13
.i
llI
1

14

15

16

In alignment with the EPA's Federal Implementation Plan [77 FR 165, August 24, 2012]

and the Consent Decree issued June 24, 2015 for Four Comers Power Plant Units 4 and

17

18

19

1

i
I

e

I
I

Ei

I

i t

I

l
l

20

5, APS must install Selective Catalytic Reduction (SCR) technology to reduce the NOt

emissions to a level of 0.08 lb./mmbtu and replace sections of the Flue Gas

Desulfurization (FGD) systems to meet 95% S02 emissions removal from the flue gas

created from coal combustion.

21

22 Q- PLEASE EXPLAIN MORE ABOUT THE SCR PROJECT.

23 A.

24

25

26 l

Since the 1970s, automobiles and trucks have had catalytic converters as part of the

exhaust system. In most cars, the catalytic converter is a cylindrical shape device

located after the engine and before the muffler. The device uses a catalyst to change the

chemical composition of exhaust gas resulting from the combustion of gasoline into a

27 9 less-harmful matter.

28

10

I

1



1

2

3

4

5

At Four Corners, the SCRs will take the post-coal combustion gas that contains nitrogen

oxides from the units' boilers, inject ammonia (NH3) and then How through a catalyst

filled compartment where the mixture will react with its nitrogen oxides (NOx) to create

nitrogen (No) and water (H2O). The flue gas will continue through the duct work to

fabric filters (also known as bughouses) and onto the FGD systems for S02 removal

before exiting the stacks with significantly lower emissions.6

7

8

9

10

11

APS started the SCR project in early 2014 using a competitive-bid process to evaluate

qualitative and quantitative metrics before completing an Engineering, Procurement and

Construction (EPC) contract with a firm experienced in SCR projects. The open-book

process was used to examine the cost estimates and the cost-estimate basis before

completing the contract. APS's share of the SCR project is projected to be

approximately $400 million and $35 million to upgrade the condition of the FGD.

12

13

14

15

16

17

18

19

20

21

22

23

24

In 2016, infrastructure and the pilings/footings necessary to support the new equipment

are under construction (below left).

bi
25

26

27

28

A crane, like the one above (right), capable of lifting 825 Tons is being installed to be

able to lift and set modularized components of the SCR into place, illustrated below.

11



I II

1

2

3

4

5

6

7

8

9

10

12 The SCR must be operational at Four Corners for one of the units by March 31, 2018

and by July 3 l , 2018 for the remaining unit.

Q. DOES FOSSIL GENERATION
REGULATIONS? IF so, HOW?

PLAN FOR FUTURE ENVIRONMENTAL

Absolutely. When we foresee that a new regulation may impact some portion of our

fleet, Fossil develops working teams that include members from each area of the

company whose perspective is needed to develop an integrated approach to cost-

effectively address the issue.

Our engineering department examines the options available to meet the potential rule

early in the Rulemaking process so that these alternatives and their costs and schedules

are available as we prepare comments to the proposed rule and for business planning

13

14

15

16

17 A.

18

19

20

21

22

23

24

25

26

27

28

purposes.
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24 A.

23
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Q

Project expenditures in 2015 that ensure compliance with Environmental regulations

totaled $41 million. These projects include:

$23 million for Selective Catalytic Reduction implementation at Four Corners,

WHAT WAS THE COST OF ENVIRONMENTAL COMPLIANCE DURING
THE 2015 TEST YEAR?

Unlike the BART rulings, discussed above, that are power plant specific, the Clean

Power Plan is based upon total emissions within a state's boundary. Representatives

from APS are working with ADEQ and other Arizona utilities and electric generators to

develop recommendations for the Arizona Compliance Plan. APS witness James Wilde

will provide testimony on the Clean Power Plan.

WHAT IMPACTS DOES APS ANTICIPATE ON ITS FOSSIL PLANTS AS A
RESULT OF THE CLEAN POWER PLAN AND HOW IS APS PLANNING TO
ADDRESS THESE IMPACTS?

those costs in the Company's long-range forecast to be considered in corporate financial

projections. When it is cost effective to do so, Fossil completes required environmental

upgrades in advance of the rule.

When a pending regulation is sufficiently close to finalization, the working team

assesses the likely timing for and cost of compliance, and when appropriate, includes

Our environmental department obtains the necessary environmental permits, drafts or

amends policies and develops training as needed to provide guidance on the new rule(s)

and outline the steps required to become and remain compliant. From a budgeting

perspective, the Environmental Department keeps Fossil's leaders continuously

informed of regulatory developments, so that they may account for environmental

concerns in the budgeting and operational planning process.

13
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21

25 A.

24
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20
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Q.

Q.

A listing of all of the capital projects that Fossil Generation will place in service for

customers by June 30, 2017 is attached to my testimony at JRL-lDR. The costs of the

environmental projects are estimated to be $37.2 million. See all of the projects that are

projects being completed in the post-Test Year Plant period include:

Installation of activated carbon injection system to reduce mercury emissions on

Cholla Units l and 3. The scope of these projects is estimated to cost $6.7

million.

ARE THERE EXTERNAL DRIVERS OTHER THAN THE PREVIOUSLY
DISCUSSED REGULATIONS THAT HAVE IMPACTED FOSSIL?

Yes. Another external force impacting Fossil's operating costs is the cost of water,

specifically at Redhawk Power Plant that is located near Arlington and next to the Palo

Verde Nuclear Generating Station (PVNGS). Redhawk's cooling water is supplied by

PLEASE IDENTIFY THE ENVIRONMENTALLY-DRIVEN CAPITAL
PROJECTS THAT FOSSIL GENERATION WILL COMPLETE BY JUNE 30,
2017.

labeled FG_Environmental in the category column. Two of the main environmental

Overhaul of Four Corners Units 4 and 5 absorber modules to meet 95% S02

removal and reduce moisture carry-over to the steam stack. The scope of these

projects is estimated to cost more than $20 million.

Monitoring Policy.

$4 million on catalyst replacements across the fleet, and

$3.6 million to complete projects to maintain reliability of the Continuous

Emissions Monitoring System (CEMS) at all of the plants and ensure compliance

with Environmental Protection Agency 40 CFR 75

$4 million for the installation of equipment at Cholla to meet Mercury and Air

Topics Standards requirements by April 2016,

Part 75 Emissions

28
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the PVNGS Water Reclamation Facility. The facility uses effluent from cities and

towns in the region as its source of water. Water Reclamation uses various processes to

transform the effluent into water of sufficient quality to use for Redhawk's cooling

towers. In 2010, PVNGS successfully negotiated a new contract with the Sub-Regional

Operating Group (SROG) to have a secure supply of effluent through 2050. Since the

original contract with the SROG cities was negotiated in 1973 the market value of the

effluent had grown substantially but the two parties agreed to a more rapid escalator

through 2025 versus a sudden jump in cost that would have had a significant increase in

cost of generation. Beginning in 2026, a tiered water rate structure will be implemented.

The implementation of this rate will increase the treated water cost for Redhawk by

approximately 15% in 2026 and approximately 3% each year thereafter. Please see APS

Witness Peter Ewen's testimony for a discussion of why APS is proposing to include the

costs of water in its Power Supply Adjustor mechanism.
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Focus on Reliability

16 Q.Ii
H WHAT IS THE LARGEST IMPROVEMENT IN RELIABILITY FROM THE

LAST RATE CASE?

18 A.
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The projects to replace of the Steam Turbine Generators on Redhawk Combined Cycle

Units 1 and 2, discussed earlier, have resulted in the largest reliability improvements.

Both Unit 1 and 2 Steam Turbine Generators had experienced design abnormalities

demonstrated by extreme levels of vibration and noise. Abnormalities had caused

multiple major issues, generator failures and forced outages. The risk for future

component failures was high and the severity of a fault could have resulted in a steam

turbine generator extended forced outage in excess of one year due to lead times. Upon

Unit return-to-service, the projects delivered reductions in vibration and noise levels.

While the replacements were complete only a little over a year ago, the average

Equivalent Availability Factors since return-to-service are Unit 1 95.2% (February 2015
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to March 2016) and Unit 2 95.9% (May 2015 to March 2016) versus the pre-project 5

year average of 82.8% and 81.1%, respectively. Equivalent Availability Factor is an

industry standard reliability measurement defined as the fraction of a given operating

period in which a generating unit is available without any outages or equipment de-

ratings.

HAS FOSSIL HAD ANY CHALLENGES WITH RELIABILITY, AND IF so,
HOW IS APS WORKING TO MITIGATE THOSE CHALLENGES?

In 2015, Fossil had to repair one of the combustion turbines on the West Phoenix

Combined Cycle Unit 5. A catastrophic failure in November 2014, due to a design issue

from the original equipment manufacturer, resulted in an eight month forced outage to

replace the rotor, turbine components and a portion of the tubes in the heat recovery

steam generator of this unit. These repair costs were covered under an insurance claim.

HOW IS APS ADDRESSING THE CHALLENGES OF ITS AGING FOSSIL
FLEET?

Fossil is taking both a programmatic approach and a strategic capital investment plan to

address the reliability challenges of an aging fleet. Programmatically Fossil is focused

on improving its Asset Management program. We are using the International Standards

Organization's IS055000 series [International Standard for Asset Management] and

Electric Power Research Institute (EPRI) guidelines as the foundation for the Fossil

initiative. The goal is to focus our activities to preventive maintenance versus corrective

maintenance. It is more cost effective and requires less equipment down time to repair

something just before is fails rather than after it fails and results in a forced outage. This

is the same approach that car owners use. Scheduled car maintenance means parts are

replaced just as they are ready to fail and prior to suffering a breakdown when driving.

27
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Fossil uses the planned outage cycles to execute major O&M work and capital

investments needed to keep the Fossil units running in a manner that is safe,

environmentally compliant and reliable. Examples of some reliability programs/projects

executed and/or planned are :

E

I
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z Redhawk Steam Turbine Generator Replacement
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LE
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Douglas reliability

10 I
I
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12
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fl
If Yucca reliability

I

4I
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In 2015, Fossil

completed the previously mentioned $50 million project to address steam turbine

generator abnormalities on both Redhawk combined cycle units. In 2016,

Redhawk Power Plant is projected to provide 20% of Fossil's generation.

In late 2014, APS invested $5 million for a Carbine

overhaul and original control system replacement for the 1972 vintage 16-

megawatt generator located in Douglas, Arizona.

In 2015, APS completed the $2 million generator rotor

rewind of Yucca CTR. The 55-megawatt combustion turbine is used for Yuma

load pocket support during periods of peak demand.i~E
E

1
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Q WHAT COST IS REQUIRED TO ENSURE RELIABLE PERFORMANCE OF
THE FOSSIL GENERATION FLEET?
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The inspections and other activities described above required significant capital and

O&M dollars. APS's share of the fleet's total reliability-related spend in the 2015 Test

Year exceeded $230 million. These expenditures include the following:

$115 million in reliability based capital projects

-$57 million for reliability projects on coal plant assets

-$58 million on the natural gas plant assets of which $17 million funded capital

projects executed during the major overhaul on Redhawk's combined cycle

units

$118 million in reliability maintenance expenditures which includes $17.5

million in planned outage (overhaul) costs. The largest of which was the Hot
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A listing of all of the capital projects that Fossil Generation will place in service for

customers by June 30, 2017 is attached to my testimony as Attachment JRL-IDR. The

cost of reliability-related projects is estimated to be over $88 million. See all of the

projects that are labeled FIG_Reliability in the category column.

PLEASE IDENTIFY THE RELIABILITY-RELATED CAPITAL PROJECTS
THAT FOSSIL GENERATION WILL COMPLETE BY JUNE 30, 2017.

D.

IS FOSSIL GENERATION FOCUSED ON COST MANAGEMENT?

As previously mentioned, Fossil maintains a planned outage maintenance cycle

according to EPRI and original equipment manufactures' recommendations, failure to

comply with these recommendations could result in loss of equipment warranties and/or

impairment of generating units' reliability. The need to maintain the planned outage

cycle, implement changes to meet safety and environmental regulations, and absorb the

annual cost-of-living increases associated with the International Brotherhood of

Electrical Workers (IBEW) contract has put additional cost reduction pressures on Fossil

and other APS business units. To offset some of these incremental costs, Fossil has:

Prioritized planned outage and O&M project expenditures based upon industry

best practices including Original Equipment Manufacturer's recommendations

and EPRI industry guidelines;

Yes. In accordance with the stay out that was part of the last APS Rate Case Settlement,

has been dedicated toDecision No. 73183, Docket No. E-01345A-11-0224, Fossil

keeping year-over-year O&M expenditures as flat as possible.

Gas Path inspection that occurred during the Redhawk major overhauls that cost

$9.2 million.

Focus on Cost Management

18
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Implemented improvements in the work management process,

Executed forced outage repairs on straight-time rather than over-time, when

economically justified;

Combined plant operations for Ocotillo, Sundance, Saguaro and Douglas, and

Decommissioned older, less-efficient generating units.

Also of benefit to maintaining the year-over-year cost control measures was the lack of a

major planned outage for turbine/boiler overhauls on the large coal units.

4
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In 2016, Fossil entered a three-year period of major overhauls on the large coal units

with planned outages for Cholla Unit 3 and Four Corners Unit 5 executed earlier this

year. Investment in Four Corners Units 4 and 5 is imperative to improving the level of

performance on these 770 megawatt units. To reliably operate to 2038, the current asset

end of life, Fossil has a three year investment strategy to improve the health of Four

Corners Units 4 and 5. Due to the decision to exit coal generation at Cholla by no later

than the mid-2020s, the recently completed Unit 3 overhaul was reduced in scope to

only those projects needed to maintain the unit's safe, environmentally compliant and

reliable operations through that time.

20 IV.
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TOIAL FQSS1L QENERATIQN OPEKATLONS AND CAPLTAL_ REQUIREMENTS

A. Total Capital Expendi tures at  the Fossi l  Plants.

Q. WHAT WERE FOSSIL GENERATION'S NET PLANT ADDITIONS DURING
THE TEST YEAR?

r
A. As i l lustrated in Standard Fil ing Requirement (SFR) E-5, Fossil  Generation added

approximately $116 million in plant during the 2015 Test Year, bringing the business

unit's total plant balance to approximately $4.19 billion.
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Q. WHAT LEVEL OF PLANT ADDITIONS
EXPECT THROUGH JUNE 30, 2017?

DOES FOSSIL GENERATION

I

I

Attached to this testimony as Attachment JRL-lDR is a detailed breakdown of the

capital projects that will be in service as of June 30, 2017. As that exhibit shows, Fossil

Generation expects to add a total of $161 million by that date. APS witness Elizabeth

A. Blankenship describes additional details of the adjustment, such as accumulated

depreciation, accumulated deferred income taxes, depreciation expense, property taxes

and interest expense.

CONCLUSION

DO YOU HAVE
TESTIMONY?

ANY CONCLUDING REMARKS TO YOUR DIRECT

\

Fossil's mission is to deliver superior operational performance while instilling a strong

safety culture and protecting our environment. Like other fossil-fueled generators in the

industry, APS's fossil fleet faces significant challenges. I firmly believe that we will

navigate those challenges and continue to deliver cost-effective, reliable power to APS's

customers and others throughout the southwest.
3
I

i

4
4
I

DOES THAT CONCLUDE YOUR DIRECT TESTIMONY?

Yes.
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DIRECT TESTIMONY OF JOHN J. CADOGAN, JR.
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

3
£1

1 I WTRODUCILQN.i
4
i
! Q PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.
3M
t

A. My name is John J. Cadogan, Jr. My business address is Palo Verde Nuclear Generating

Station, 5801 S. Wintersburg Road, Tonopah, Arizona 85354-7529.
9
3
Ii

I

I

8
:

Le

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION?

9 4:4
i
I

I

E
'sI
i i

9
*a

{@
413

i

I E

A. I am employed by Arizona Public Service Company (APS or Company) as the Vice

President of Nuclear Engineering at the Palo Verde Nuclear Generating Station (Palo

Verde or Station). My biography is found at Attachment JJC-IDR.

Q. ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS CASE?

14 A
lx

ii
i

I am testifying on behalf of APS.

16

Is

I
El

t
Q. WHAT IS APS'S OWNERSHIP SHARE OF PALO VERDE?

17 A
E!

Ea

19 a
i
I
I

iI

APS owns a 29.1%  share of each Palo Verde unit and the common facilities.

APS receives an allocation of approximately 1,165 megawatts (MW) from the three

units when they are each operating at full power.

21
BE
1

1
3

i

.I Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE?
f

El

E
I

t

The purpose of my testimony is to describe Palo Verde and support APS's request to

include Palo Verde capital expenditures into its rate base and Palo Verde operations and

maintenance (O&M) expenses in its cost of service. The capital expenditures at Palo

Verde that I support are those that have been placed in service since APS's last rate case

through June 30, 2017.

E
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11.

The Unit 3 operating license was approved by the NRC in 1987, and the unit entered

service in 1988. In 2008, the design electrical rating of Unit 3 was increased by 65 MW

(from 1,269 MW to 1,334 MW) as a result of the 2007 steam generator and low-

pressure-turbine replacements.

The Unit 2 operating license was approved by the NRC in 1985, and the unit entered

service in 1986. In 2004, the design electrical rating of Unit 2 was increased by 71 MW

(from 1,265 MW to 1,336 MW) as a result of the 2003 steam generator and low-

pressure-turbine replacements.

The Unit 1 operating license was approved by the Nuclear Regulatory Commission

(NRC) in 1984, and the unit entered service in 1986. In 2006, the Unit l design

electrical rating was increased by 68 MW (from 1,265 MW to 1,333 MW) as a result of

the 2005 steam generator and low-pressure-turbine replacements.

Palo Verde is a nuclear electric generating station located on a 4,286-acre site

approximately 50 miles west of Phoenix, Arizona. The facility consists of three

separate, standardized generating units and a variety of common support facilities with a

total design electrical rating of 4,003 MW (average yearly conditions). Palo Verde is

the largest nuclear power plant in the United States.

The O&M expenses I support are those incurred during the twelve months ending

December 31, 2015, the Test Year for this proceeding. Unless otherwise noted, my

testimony describes these capital and O&M expenditures from the total Station

perspective. APS's share of these total Station costs is 29. 1%.

PLEASE DESCRIBE PALO VERDE.

QVERVIEW OF P_A_LQ VERDE NUCLEAR GENERATING STATION

I

A.

2



I

1 On December 11, 2008, APS submitted an application to the NRC to extend the licenses

2 of each unit for an additional 20 years. The NRC approved the license renewal I

3

3

4

application on April 21, 2011. The new expiration dates for the NRC operating licenses

for the three Palo Verde Units are June l, 2045 (Unit l), April 24, 2046 (Unit 2), and
£

g

1

5 November 25, 2047 (Unit 3).

6 8

7 Palo Verde is interconnected to the bulk electric system through a switchyard that
|

E

I

8

9

10

11

operates at 525 kilovolts. The interconnected switchyard is co-owned by APS and is

operated by the Salt River Project Agricultural Improvement and Power District (SRP).

Photograph JJC-l is an overhead photo of Palo Verde.

Photograph JJC-1 _ Palo Verde Nuclear Generating Station

12 g

13

14

15

16

17

18

19
I

20

21

22

23
\

24 Q. HOW IS PALO VERDE OWNED AND OPERATED?

25 A.

26

27 El Paso

Palo Verde is owned by seven southwestern utilities (Owners) and is operated by APS.

The Palo Verde co-owners are APS, SRP, Southern California Edison Company,

Public Service Mexico,Electric Company, Company of New

28

3

I



Southern California Public Power Authority, and Los Angeles Department of Water and

Power.

PLEASE EXPLAIN APS'S ROLE IN OPERATING PALO VERDE.

Pursuant to the contract between and among the Owners, which is referred to as the

Arizona Nuclear Power Project Participation Agreement, APS is the NRC operating

license holder and operating agent of Palo Verde. In this regard, APS manages the

employees and contractors working at Palo Verde, and m es decisions with regard to

its safe and reliable operation, such as scheduling maintenance and refueling outages,

shutting down a unit for a refueling outage or a short-notice outage when an issue arises,

and restarting a unit after an outage.

APS confers with and receives approval from the Owners on many things, including all

major capital projects. The involvement of the Owners in Palo Verde operations is

facilitated by several committees, including the Administrative Committee, which is

comprised of Owner senior executives, and the Engineering and Operating (E&O)

Committee.

WHAT ARE UNIQUE ASPECTS OF NUCLEAR POWER PLANTS IN
COMPARISON TO TRADITIONAL FOSSIL-FUELED BASE LOAD PLANTS?

1

2

3

4 Q.

5 A.

6

7

8

9

10

11

12

13

14

15

16

17

18

19 Q.

20

21

22

23

24

25

26

27

28

A. Nuclear power plants are ideal base load generating plants because their operations are

predictable and reliable and they have the lowest incremental operating costs and

highest capacity compared with other traditional base load plants. However, nuclear

power plants in the U.S. are regulated by the NRC. As a condition of its NRC license,

each plant is required to develop and maintain strict plant operating standards, plant

designs, Technical Specifications and detailed procedures that must be complied with to

meet the license requirements. If an anomalous situation occurs, Technical

4

I



Specifications require that certain actions must be performed and conditions Met within

specific time8'ames to continue to operate the plant. In some cases, when these

prescribed actions cannot be met within predetermined timeframes, the Technical

Specifications require that the plant be taken out of service. NRC regulations,

radiological conditions, and prescriptive operating procedures require the plant's

operators to follow a specific process for shutdown, outages, and restart.

Additionally, due to radiological conditions in some areas of nuclear power plants,

actions not required at fossil-fUeled plants are taken to minimize personnel exposure.

These actions, such as using protective clothing, and installing and working around lead

shielding, increase the amount of time, and therefore cost, required to perform work.

Each U.S. nuclear plant contains multiple systems and operational features that create

redundancy -- or  multiple barriers - to ensure safe operations. Regulations and

maintenance practices in nuclear plants are in place to repair, replace, and ensure the

safety margin of the primary and secondary systems. This means that a plant may be

down-powered or removed from service to repair a system that does not directly impact

the operations or output of the plant but is done to ensure the safe operation of the back-

up systems.

1

2

3

4

5

6

7

8

9

1 0

11

1 2

13

1 4

1 5

1 6

17

1 8
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Nuclear plants have specific operations and maintenance procedures (and corresponding

training for personnel) to control plant operations. These procedures cover not only

normal plant operation, but a multitude of other conditions such as abnormal operations

and emergencies. As a result, plant operators have limited discretion in how the plant is

to be operated. By contrast, fossil-fueled plants do not have strict technical

specifications that require the plant to be taken out of service under similar

circumstances.
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Q- WHAT ARE THE ADVANTAGES AND CHALLENGES OF THE PALO VERDE
PLANT CONFIGURATION?

Palo Verde is the largest nuclear power station in the U.S. and consistently produces the

most power of any power production facility in the country. Furthermore, it is the first

and only power plant in the count - of any fuel source -- to produce more than 31

million MWh in one year. Indeed, in 2015, Palo Verde achieved its 24"' consecutive

year as the nation's largest power producer of all fuel sources and, for the 10"' time,

exceeded its own record for power generation - producing 32.4 million Mwh. The

previous record was 32.3 million MWh in 2014.

The Palo Verde units are three identical, independent, stand-alone pressurized water

reactor units. The units are a Combustion Engineering (CE) System 80 design, which

were designed to maximize reliability and performance. As identical units, there are

economies of scale with engineering modifications to the units, training of operators and

mechanics, outage planning, and other activities that are replicated on each unit.
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However, some of the economies of scale associated with operating Palo Verde also

present challenges. The three Palo Verde units and the Water Reclamation Facility,

which is discussed below, occupy a large footprint relative to other nuclear plants, with

the units each being approximately one quarter (1/4) mile apart. Palo Verde's large

footprint also gives it a unique challenge relative to the country's three other three-unit

nuclear power plants (which cover 840, 700, and 510 acres). The sheer size of Palo

Verde requires larger physical security systems and a greater number of security

personnel to meet operational and regulatory requirements. There is also minimal

sharing of systems between the three units. All of these factors require additional staff

As an example, each unit has its own separate control room - versus a shared control

room as is found in many two-unit plants - thus requiring three sets of operators.
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The CE System 80 plant, by design, has approximately 20% more components (pumps,

motors, valves, etc.) than other comparably sized pressurized water reactors, such as the

South Texas Project and Waterford (Louisiana) nuclear stations. The CE System 80

plant was designed for greater reliability, however, more people are required to maintain

and operate the additional equipment. Because the units are identical, an issue at one

unit can be transportable to the other units. A degraded or non-conforming condition in

any one unit must immediately be analyzed in the other two units to determine if the

degraded or non-confirming issue exists there. Therefore, a design or maintenance issue

in any unit could require actions -..... including shutdown - to be taken in all three units.

Q- PLEASE DESCRIBE THE PALO VERDE WATER RECLAMATION FACILITY
AND ITS OPERATION.

One aspect of Palo Verde that distinguishes it from any other nuclear power plant in the

world is that it is not located on or near a large body of water. Therefore, it must obtain

water from other sources and must discharge any waste water to a system that will not

adversely impact surface or underground water supplies. This unique aspect of Palo

Verde is a necessary cost of doing business that is not incurred at any other nuclear

power plant in the world.

Palo Verde purchases its cooling water from two waste water treatment plants (WWTP)

located in the greater-Phoenix area: (1) the 91St AvenUe WWTP, operated by the City of

Phoenix on behalf of the Sub Regional Operating Group (SROG) cities of Glendale,

Mesa, Phoenix, Scottsdale, and Tempe; and (2) the City of Tolleson WWTP.

1

2

3

4

5

6

7

8

9

10

11

12

13 A.

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Effluent from the 91St Avenue and Tolleson WWTPs is conveyed 36 miles to Palo

Verde. Once received at Palo Verde, the effluent is treated at the Palo Verde Water

Reclamation Facility to remove ammonia and minerals that would otherwise damage or
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cause scaling on vital plant cooling components. After being treated, the water is stored

in either one of Palo Verde's on-site 45-acre or 85-acre reservoirs. When cooling water

is needed, it is pumped to the cooling towers where it is cycled more than 20 times

before a small amount (less than 5%) is blown down and discharged to one of the three

evaporation ponds. The remaining 95% of the cooling water is evaporated to the

atmosphere.
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The Water Reclamation Facility operations described above require a separate physical

water treatment plant with a staff of approximately 100 people, along with chemicals,

materials, and supplies. Additionally, as a zero-liquid discharge plant, Palo Verde must

also operate and maintain three very large evaporation ponds - covering 250, 220, and

180 surface acres, respectively, for a total of 650 acres -until all the cooling tower

slowdown water evaporates. In all other nuclear plants, the cooling water would simply

be discharged into the river, lake, or ocean from which it was withdrawn. The unique

requirements associated with the use of wastewater for cooling increases Palo Verde's

operating costs by more than $1.40 per Mwh. Photograph JJC-2 shows the Palo Verde

path of cooling water.
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l Photograph JJC-2 - Palo Verde Effluent Water Flow Path
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2015 was a very successful year for Palo Verde. Its accomplishments in 2015 include:

Nuclear safety: Lowest-ever number of days in yellow risk management action

level (RMAL)_

Radiological safety: Lowest-ever Collective Radiation Exposure of 58 roentgen

equivalent man (rem - the unit of measure for ionizing radiation), and lowest-

ever personnel contamination events of 27.

Safety culture: Completed biannual safety culture survey; results ref lect

continual improvements, showing people and leadership are making a difference.

26

27

28

Knowledge and training: Continual improvements and efforts in formal

training programs, knowledge transfer and knowledge sharing.

9
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Net generation: Highest-ever net generation in Palo Verde history of 32.4

million Mwh.

Site capacity factor: 94.0% with summer capacity factor of l00.l%.

Outage performance: Safely completed two scheduled refueling outages with

spring 3R18 outage duration of 29 days (scheduled 30-day outage) and fall 2R19

outage duration of 36 days, which is a testament to Palo Verde teamwork based

on the amount of discovery and emergent work that was safely completed that

added only six additional days to 2R19.

Post-Fukushima modifications: Completed the installation in all three units of

post-Fukushima Flexible and Diverse Mitigation Strategies (FLEX) equipment

and modifications. Not only will the FLEX equipment meet an NRC regulatory

obligation, but Palo Verde management is working with the NRC to allow Palo

Verde operators to use FLEX equipment during routine power operations and

during outages to reduce RMAL.

DOES PALO
ATTRITION?

VERDE FACE ANY CHALLENGES WITH EMPLOYEE

Yes, Palo Verde continues to manage the wave of retirements that are affecting the

commercial nuclear power industry. Since 2007, Palo Verde has replaced

approximately 1,400 employees, a substantial majority of whom have reached

retirement eligibility over the past eight years. Palo Verde is typically staffed with

approximately 2,200 full time employees, so it has had to replace nearly two thirds (2/3)

of its work force in the past eight years.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16 Q.

17

18 A.

19

20

21

22

23

24

25

26

27

28

To address this turnover, Palo Verde has a comprehensive hiring strategy and talent-

acquisition process. For those skilled positions that are challenging to till, Palo Verde

has a robust knowledge transfer and retention process. Certain positions require several

10

-IIII



years to train and qualify a worker, so to facilitate the knowledge transfer that has taken

place and inevitably will continue to take place, Palo Verde will hire early enough in

advance of projected and anticipated retirements so that it maintains its complement of

fully qualified workers. The hiring and talent-acquisition process does, however, impact

budgets due to the sometimes lengthy training and qualification pipeline necessary to

ensure that Palo Verde is staffed with fully qualified workers in all disciplines.

WHAT IS PALO VERDE DOING TO DEVELOP AND ACQUIRE NEW
TALENT?

Palo Verde continues to work with local high schools,  community colleges,  and

universities to develop talent. For  example,  Palo Verde management has been

instrumental in creating the Western Maricopa Education Center  (West-MEC)

Southwest Campus, an energy-centric campus and program in Buckeye. West-MEC is

an Arizona public school district dedicated to providing innovative career and technical

education programs that will prepare students for economic independence. Palo Verde

also continues to foster its long-term relationship with Estrella Mountain Community

College,  and routinely recruits and hires engineers from Arizona 's three public

universities for its engineering legacy program.

PALO VERDE FINANCIAL AND COST MANAGEMENT

WHAT IS THE PALO VERDE APPROACH TO EFFICIENT CAPITAL AND
O&M COST MANAGEMENT?

Palo Verde's mission is to "SAFELY and efficiently generate electricity for the long

term."
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Cost analysis is taken very seriously to ensure that the Station continues to operate

safely and efficiently, while associated expenditures (capital projects, O&M expenses,
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and nuclear fuel utilization) are managed appropriately. Palo Verde uses a variety of

measures to ensure that costs are managed appropriately. These include benchmarldng

peer nuclear facilities, developing our leaders' business acumen, and using strategic

methods such as Top 10 and Long Range Planning programs to prioritize capital

projects.

Cost effectiveness efforts also focus on budget development and control. Budget

assumptions, such as staffing, timing, and duration of outages, are established by the

Business Operations Department after working with other groups at Palo Verde. This

allows each of the business groups at Palo Verde to identify necessary work and begin

the process of assembling their budgets. Thereafter, managers and executives review

the proposed budget and scope in a series of meetings. The resulting draft budget is then

submitted to the Owners. Once the budget is unanimously approved by the Owners,

Palo Verde leaders and the Business Operations Department actively track projects, and

O&M and nuclear fuel spend rates. Monthly Executive Cost Reports are provided to the

Owners for further information and oversight.

HOW IS THE PALO VERDE BUDGET ORGANIZED?
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The Palo Verde budget is broken down into nine budget categories, which are used for

management and oversight of capital projects in the budget. The categories include

Plant Modifications, Plant Equipment and Replacements, Buildings, General Plant,

Information Teclmology, Water Reclamation Facility, Overheads, Emergent Work Fund

and Fukushima/Major Strategic Projects. A summary table of Palo Verde's nine budget

categories can be found in Attachment JJC-2DR.
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A. Capital Planning and Management

DESCRIBE PALO VERDE'S CAPITAL PLANNING AND MANAGEMENT
PROCESS.

Palo Verde employs a robust and prescriptive process for identification, review, and

approval of all capital expenditures. This process includes detailed procedures to assure

proper management of capital improvement projects by having a defined, sequential

process to identify, evaluate, approve, prioritize, schedule and monitor capital

expenditures.

Every capital project has a project manager and a project sponsor. The project sponsor

provides support to resolve project issues, barriers, and problems above the authority of

the project manager, who manages day-to-day aspects of project implementation. The

project sponsor also reviews the project's risk register periodically with the project

manager to ensure risks are current and appropriate contingency plans have been

developed, and presents required information according to established processes to

required committees and subcommittees.

Capital projects are initially managed by a variety of committees, including the Plant

Health Committee (PHC), Long Range Plan (LRP) Committee and Facilities

Committee, depending on the type (and budget category) of a project. The PHC is a

senior management committee that provides oversight and support for processes and

programs that contribute to the overall health and performance of plant equipment.

The PHC determines the priority and schedule for implementing improvements to plant

equipment including all equipment related modifications.
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The LRP Committee plans, develops, and maintains a 40-year integrated Long Range

Plan, taking into account general, component, and strategic Long Range Plans, to ensure
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that Palo Verde achieves its mission to safely and efficiently generate electricity for the

long term. The LRP process covers the full duration of the originally licensed Station

life (i.e., 2025, 2026, and 2027) as well as the extended Station life through the period of

extended operation (i.e., 2045, 2046, and 2047).

These committees are governed by the Management Review Committee, which

ultimately approves budgeting decisions, as well as changes to the executed budgets

when requested amounts differ or exceed the annual funding approved for a budget

category.

After a project has been approved by Palo Verde executive management, the project

must then be approved by the Palo Verde Owners. This approval is the responsibility of

the Palo Verde E&O Committee, which reviews and approves, or rashes, modifies and

otherwise acts upon projects at regularly scheduled E&O Committee meetings or phone

calls. Procedures of the E&O Committee require Palo Verde management to maintain

internal written guidelines providing instruction to Palo Verde personnel regarding

capital versus O&M categorization as defined by Units of Property or the Retirement

Units Catalog; project cost estimation; and project authorization preparation and

approval process. Palo Verde management must also report monthly to the E&O

Committee on capital improvement budget status .

l . Palo Verde Capital Additions to Rate Base

WHAT LEVEL OF PLANT ADDITIONS
THROUGH JUNE 30, 2017?

DOES PALO VERDE EXPECT
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Attacinnent JJC-3DR includes a list of all Palo Verde capital projects that will be in

service as of June 30, 2017. As that exhibit shows, Palo Verde expects to add a total of

$123.9 million of APS Plant by that date. These additions contribute $48.1 million to
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the Company's post-Test Year Plant adjustment, as detailed on SFR Schedule B-2, page

1, column 3.

APS Witness Elizabeth Blankenship describes additional details of the adjustment, such

as accumulated depreciation, accumulated deferred income taxes, depreciation expense,

property taxes, and interest expense.

WHAT ARE SOME OF THE MORE SIGNIFICANT PLANT ADDITIONS
THAT CONTRIBUTE TO THE COMPANY'S POST-TEST YEAR PLANT
ADJUSTMENT?

Of the approximately $124 million in total Company capital expenditures for the period

January 1, 2016 through June 30, 2017, that APS is proposing to be included in the

Company's Post-Test Year Plant pro forma adjustment, the five largest projects will

ensure continued safe and efficient generation from Palo Verde for the long term. They

are: (1) a multi-year project to improve the numerous administrative procedures

governing the full spectrum of work performed at Palo Verde; (2) the addition of a

seventh clarifier train to the Water Reclamation Facility to allow for extended outages to

repair and refurbish the six original clarifier trains; (3) the repair of concrete in the Unit

l ultimate heat sink, which is also referred to as a spray pond; (4) the replacement of the

Unit 3 main generator excitation system, which will replace originally installed

equipment that has become obsolete; and (5) the first in a series of projects to refurbish

Water Reclamation Facility clarifiers.

a) Procedure Upgrade

WHAT IS THE PROCEDURE UPGRADE PROJECT?
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As I mentioned earlier in my testimony, as a condition of its NRC license, each U.S.

nuclear plant is required to develop and maintain strict plant operating standards,

including detailed procedures that must be complied with to meet the license
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requirements. The procedures cover not only normal plant operations, but a multitude of

other conditions such as abnormal operations and emergencies.

In the mid-2000s, Palo Verde was under increased NRC scrutiny due to a number of

performance-related issues. The Palo Verde management team performed a number of

evaluations into the performance-related issues and discovered that among the

fundamental problems were systemic weaknesses in the quality of programs, procedures

and processes governing the performance of work. The procedure upgrade project is a

multi-year initiative to correct those weaknesses. Beginning in late 2008, this project

has replaced and reformed 2,382 procedures, totaling 109,262 pages. This project has

improved performance in a number of ways, including the facilitation of the knowledge

transfer and retention process that I mentioned earlier in my testimony. The results have

been reflected in reduction in human performance errors, and overall improved Station

performance.

WHAT IS THE COST OF TIIE PROCEDURE UPGRADE PROJECT?

The cost of the procedure upgrade project is approximately $20.4 million.

b) Seventh Clarifier Train

WHAT IS THE SEVENTH CLARIFIER TRAIN?

A clarifier train is an essential system at the Water Reclamation Facility, and is

comprised of a system of components and processes that treat effluent water from the

SROG 9lst Avenue and the City of Tolleson WWTPs prior to the water's use as cooling

tower makeup water. Palo Verde was designed and constructed with six clarifier trains.
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Each clarifier train has the capacity to process 10,000 gallons per minute (rpm), for a

total of 60,000 rpm. When originally constructed, this overall capacity level met design

basis safety margins by providing considerable margin for cooling water production, as

16

| -



the total requirements of the three units in the peak-usage summer months was 50,000

rpm. However, the completion of power update projects since Palo Verde

commissioning has increased the need for cooling water to 60,000 rpm in the peak

months.

The existing six clarifier trains have exceeded their 20-year life expectancy and require

extensive refurbishment. Refurbishment of the clarifiers requires taking each of the

clarifier trains offline for a duration of four to eight months. During this refurbishment

period, the remaining five clarifier trains will not be able to keep up with the current

demand for cooling water within the required design basis safety margin, therefore a

seventh train was constructed.

WHAT IS THE TOTAL COST OF THE SEVENTH CLARIFIERTRAIN?

The cost of the seventh clarifier train is approximately $10.4 million.

c) Unit l Spray Pond Repair

DESCRIBE THE UNIT 1 SPRAY POND REPAIR.

All U.S. commercial nuclear power plants are required by NRC regulations and their

operating licenses to have a system to which the combined heat load of structures,

system and components that are important to safety can be transferred under normal

operating and accident conditions. This system is referred to as the ultimate heat sink.

Palo Verde is not located on or near a large body of water, so it uses engineered ultimate

heat sinks - spray ponds.
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The spray ponds - including the Unit l spray pond _. are constructed of steel reinforced

concrete. Water has leeched through the concrete and, over time, eventually reached the

steel reinforcement bars, which have started to rust. The met causes the steel to expand,

thus cracking the concrete. The cracking in the Unit 1 spray pond cannot be arrested by
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any other means, and these spray ponds serve a regulatory-required safety function, so

the cracking will be repaired.

WHAT IS THE COST OF THE UNIT l SPRAY POND REPAIR PROJECT?

The cost of the Unit 1 spray pond repair is approximately $8.1 million.

d) Unit 3 Main Generator Excitation System Replacement

W H A T  I S  T H E  U N I T  3  M A I N
REPLACEMENT PROJECT?

GENERATOR EXCITATION SYSTEM

The purpose of the Main Generator Excitation System is to control Main Generator

electrical output values. Palo Verde's original Main Generator excitation and voltage

regulation system for each of the three units is a General Electric (GE) product.

The excitation system is the shortest-lived component of the electrical generators, with

life expectancy ranging from 15 to 30 years. Of the 30 GE systems of this design, only

four in the U.S. have not been upgraded, and three of those four are at Palo Verde (one

per unit). GE has informed its customers that it will no longer support this system with

spare parts. Palo Verde has an adequate supply of spare parts for the short term, but

long-term sustainability will be challenged. Therefore, the generator excitation systems

in each of the three units will be replaced; this project is the Unit 3 replacement.

WHAT IS THE COST OF THE MAIN GENERATOR EXCITATION SYSTEM
REPLACEMENT PROJECT?

The cost of the Unit 3 generator excitation system replacement is approximately $6.5

million.
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¢) Water Reclamation Facility Clarifier Train Refurbishment
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Q. WHAT IS THE WATER RECLAMATION FACILITY CLARIFIER TRAIN
REFURBISHMENT PROJECT?

As I previously mentioned, the existing six clarifier trains have exceeded their 20-year

life expectancy and require extensive refurbishment. Evaluations of the condition of

each of the six clarifier trains have been completed; train five is the most degraded

therefore the highest priority for refurbishment. This project includes a substantial

overhaul and replacement of major systems. and components, with installation of

equipment that is similar to that installed in the seventh clarifier train, but at a lower cost

than demolishing this train and reconstructing it.

Q. WHAT IS THE COST OF THE WATER RECLAMATION
CLARIFIER TRAIN REFURBISHMENT PROJECT?

FACILITY

The cost of the Water Reclamation Facility clarifier train refurbishment project is

approximately $4.6 million.

B. Operations and Maintenance Expenses

WHAT IS THE PALO VERDE APPROACH TO EFFICIENT O&M
MANAGEMENT AND WHAT PROGRAM OR PROCESS IS IN PLACE TO
ADDRESS OVERSIGHT AND MANAGEMENT OF 0&M EXPENDITURES?

Palo Verde management has been and will continue to take a strategic view of costs and

invest in the Station to maintain it in excellent material condition, and invest in the

knowledge and performance of the people who run it for the long term.
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The process for oversight and management of the O&M budget is similar to the process

I described regarding oversight and management of the capital budget. The O&M

budget is assembled each year by Palo Verde management and submitted to the Owners

for review and approval. Budget assumptions are established by the Business

Operations Department after working with department leadership at Palo Verde.
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Assumptions include such significant aspects as Palo Verde staffing and duration of

planned outages. This allows departments to identify necessary work and to begin the

process of assembling their budgets. A series of challenge meetings are held involving

Palo Verde leaders and executives to review the proposed budget amounts and scope, all

working towards budget submittal to the Owners. Once the budget is approved, status is

managed and overseen by Palo Verde leaders and the Business Operations Department

and as part of the budget update that is provided to the Owners at each E&O Committee

meeting, as well as at quarterly meetings of the Palo Verde Administrative Committee,

which is chaired by the APS Executive Vice President / Chief Nuclear Officer.

Q. WHAT AMOUNT OF TOTAL PALO VERDE NON-FUEL 0&M EXPENSE
WAS INCURRED DURING THE TEST YEAR?

The amount of non-fuel, unadjusted total O&M for the Test Year was $635.7 million.

The APS share of this was approximately 29.1 percent.

HOW DOES THIS AMOUNT COMPARE TO TIIE FIVE-YEAR AVERAGE?
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Operations and maintenance costs during the Test Year compare favorably to the five-

year average from 2010-2014 as demonstrated in Attachment JJC-4DR. Rigorous cost

controls and management oversight have allowed for an overall five-year decrease in the

O&M costs. This trend in operating costs is due to Palo Verde's continued emphasis on

the balance between long-term sustainability of Station performance and cost

efficiencies. At the same time, due to capital improvements to improve reliability and

reduce outage duration (discussed below), as well as work process improvements from

projects such as the procedure upgrade (discussed above), Palo Verde capacity factor

has improved, which has directly improved our operating cost.
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WHAT DO YOU CONCLUDE ABOUT PALO VERDE O&M?

Palo Verde costs are carefully scrutinized and are reasonable and prudent. Palo Verde is

a valuable asset to APS and produces large quantities of safe, clean, reliable, and

efficient power for its customers. Palo Verde O&M costs have consistently been in the

U.S. nuclear industry second quartile, which is particularly noteworthy given $1.40+ per

MWh additional costs associated with operation of the Water Reclamation Facility.

C. Refileling Outages

HOW HAS PALO VERDE PLANT REFUELING OUTAGE PERFORMANCE
IMPROVED SINCE THE TEST YEAR IN DOCKET no. E-01345A-11-0224?

A. Palo Verde performance, as reflected by capacity factor, has continued to improve since

July 2012. In 2009 and 2010, Palo Verde conducted longer refueling outages to replace

large containment components, including replacement of steam generators. To improve

nuclear safety, the reactor vessel heads also were replaced, and rapid refueling packages

were installed on all three units to improve industrial safety and streamline outage

critical path schedule performance.

Since the completion of these planned longer refueling outages, outage performance has

significantly improved and been more in line with industry performance. Accordingly,

Palo Verde site-wide capacity factor has continued to improve: in 2013, it was 91.l%,

in 2014, it was 93.7% in 2014; and in 2015, it was 94.0%.

CONCLUSION

DO YOU HAVE ANY CONCLUDING REMARKS?

1 Q.

2  A.

3

4

5

6

7

8

9  Q.

10

11

12

13

14

15

16

17

18

19

20

21

22

23 Iv.

24 Q.

25 A.

26

27

28

Yes, Palo Verde takes a deliberate approach to efficient cost management to ensure the

safe and reliable operation of the Station while providing energy at reasonable cost.

We take our responsibility to the public at large, ratepayers and stakeholders very

I
21
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seriously and have put procedures and processes in place that help us meet that

responsibility. Capital and O&M costs were necessary and prudently incurred to

maintain a safe, reliable, and efficient nuclear generating facility for the long term.

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

Yes, it does.

\ .

1

2

3

4

5 Q.

6 A.

7

8

9

10

l l

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28 x
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Attachment JJC-IDR
Page 1 of 2

JOHN J. CADOGAN, JR.,
VICE PRESIDENT, NUCLEAR ENGINEERING

As Vice President of Nuclear Engineering, Mr. Cadogan provides strategic and operational

direction and control over all Palo Verde Nuclear Generating Station engineering functions. This

includes day-to-day maintenance and operations support, which primarily is provided through

Plant Engineering functions like systems, components, and programs engineering, and also

focuses on equipment monitoring, reliability and thermal efficiency to maximize generation

output.

One of the more strategic elements of his role as Vice President of Nuclear Engineering is related

to large engineering projects. At Palo Verde, this includes oversight of Modification Engineering

and project management personnel. The focus of his involvement with these large projects

includes long-range planning strategy development to assure safe, efficient, and reliable long-

term generation and regulatory compliance for the Palo Verde Lmits. Typical engineering projects

include: large electrical equipment obsolescence upgrades; age-degraded systems, structures, and

component redesigns; and regulatory-required complex analyses/modifications.

Mr. Cadogan also oversees several more analytically-based elements of Palo Verde's

Engineering organization including Design and Nuclear Fuels Engineering. These elements

include the following diverse engineering-discipline functions: mechanical, electrical, instrument

and control, civiVstructural, reactor engineering, and nuclear analysis. These disciplines all are

required to support operational, maintenance, and regulatory requirements that usually fall

beyond the technical complexity or task duration that can be efficiently performed by Plant

Engineering.
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Attachment JJC-IDR
Page 2 of 2

Mr. Cadogan has held and continues to hold industry leadership roles with the Institute of

Nuclear Power Operations (INTO) and the Electric Power Research Institute (EPRI) in the area

of equipment reliability strategy development and implementation. Mr. Cadogan also has

extensive experience in equipment failure and degradation causal analysis and use of predictive

equipment monitoring technologies.

Prior to joining APS in September 2009, Mr. Cadogan spent 30 years in the nuclear energy

industry, holding numerous positions 'm power plant operations support, design, and

construction. Mr. Cadogan served as director of Engineering at the Duane Arnold Energy Center

in Iowa. Prior to moving to that role in 2007, Mr. Cadogan was on loan to INTO for two years

where he served as a lead evaluator in the equipment reliability area. Mr. Cadogan also served in

several leadership roles at the Turkey Point Nuclear Power Plant.

Mr. Cadogan has overseen design groups performing such functions at several operating nuclear

stations - with early aspects of his career as a registered professional mechanical engineer in

the design and construction of new nuclear plants. Beyond these direct technical leadership

expertise areas, Mr. Cadogan is experienced in shaping engineering effectiveness initiatives like

technical conscience, human-error reduction, and nuclear safety culture promotion, which are

vital underpinning elements of the nuclear engineering organization.

Mr. Cadogan is a registered Professional Mechanical Engineer with a Master in Engineering

Management degree from the University of South Florida and a Bachelor of Science degree in

Marine (Power) Engineering from the Massachusetts Maritime Academy. In addition, Mr.

Cadogan attended the INTO Senior Nuclear Plant Manager course and completed the

Management Senior Reactor Operator Certification at Turkey Point Nuclear Plant.
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Category Title Description

1 Plant

Modifications
Changes to the plant design, including simulator and process
computers, but excluding all Water Reclamation Facility items
and non-power block buildings

2 Plant Equipment
and Replacements

Tools and Equipment. Used predominantly to perform routine
and repetitive maintenance, construction, and training activities.
This excludes items incidental with the purchase of other
systems, equipment, and consumable materials

Replacements. Replacement of Retirement Units "in kind" or
intended to be "in kind," excluding items that are included in
General Plant, Computers, or the Water Reclamation Facility

3 Buildings Initial construction and qualified remodel of all buildings
strucmes and facilities, including roof replacements and initial

furnishings

4 General Plant Predominantly communications-related equipment, rolling stock
(vehicles), land purchases, and road and parking lot installation

5 Information
Technology

Non-process computer hardware and software, computer license
agreements, and miscellaneous computer equipment in support
of Plant activities including Nuclear Fuel Management

6 Water
Reclamation
Facility

All water reclamation facility modifications, replacements, and
process computers not covered in other categories

7 Overheads Overheads in support of Capital Improvements and
Distributables in support of Plant Modifications and Plant
Replacements

8 Emergent Work
Fund

Funding for any emergent capital projects not individually
identified or budgeted or for unexpected costs identified during
previously planned capital project development or
implementation

9 Fukushima/Major
Strategic Projects

NRC-mandated large strategic capital projects requiring special
attention

Attachment JJC-2DR
Page 1 of 1
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DIRECT TESTIMONY OF JACOB TETLOW
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

4 1.

5 Q.

6 A.

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS AND OCCUPATION.

My name is Jacob Tetlow. lam General Manager of the Transmission and Distribution

(T&D) Operations and Maintenance Department at Arizona Public Service Company

(APS or Company), and my business address is 2122 West Cheryl Drive, Phoenix,

Arizona, 85021 .

Q. PLEASE PROVIDE A BRIEF SUMMARY OF YOUR EDUCATIONAL AND
PROFESSIONAL BACKGROUND.

f

13 A. I earned a Bachelor of Science degree in Mechanical Engineering from Arizona State

University, and worked as an engineer and supervisor prior to joining APS in 2001.

During my years at APS, I have held various front-line and leadership positions

including Production Manager at the Company's Cholla Power Plant, Director of Gas

and Oil Generation, Director of Coal Generation, and Director of Distribution

Operations and Maintenance. Iwis named to my current position in March of 2014.

20 Q.

21 A.

WHAT ARE YOUR RESPONSIBILITIES AT APS?

I am responsible for the safe and reliable operation of the Company's transmission and

distribution system throughout APS's 35,000 square-mile service territory, which

includes the provision of service to our customers through efficient and cost-effective

system maintenance. I am also responsible for the Company's forestry programs,

service restoration, and emergency event preparedness.

1



WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY?

My direct testimony describes the key functions of the T&D Operations and

Maintenance Department and how these functions contribute to the safe and reliable

service provided to APS customers. I discuss representative programs, initiatives and

expenditures the Company pursued during the 2015 Test Year. Specifically, describe :

APS's performance in several key operational areas, with a particular focus on

the Company's ongoing commitment to operate and maintain the T&D system in

a cost-effective and sustainable manner,

The impact of the unusually strong 2015 summer storm season on the

Company's Test Year expenditures; and

Planned capital expenditures within the T&D organization that are included in

the Company's 18-month post-Test Year plant pro forma.

SUMMARY

PLEASE SUMMARIZE YOUR DIRECT TESTIMONY.

My direct testimony discusses the Company's responsibility to provide safe and reliable

service to our more than 1.2 million customers in all or part of ll of the state's 15

counties. To provide this service, APS uses T&D infrastructure that includes:

More than 29,000 miles of distribution lines;

Over 6,000 miles of transmission lines;

430 substations;

300,000 transformers; and

More than 550,000 power poles and structures.

1 Q.

2  A.

3

4

5

6

7

8

9

10

11

12

13

14 11.

15 Q.

16 A.

17

18

19

20

21

22

23

24

25

26

27

28

Because APS is headquartered in the Phoenix metropolitan area, the Company is often

thought of as a largely urban utility, when in fact APS has one of the lowest customer

densities for electric utilities in the United States. The Company serves urban and rural

II
2

E?
E L
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customers in a large service territory that includes a variety of elevations, climates, and

terrains. Serving customers in such a diverse territory is challenging and requires a

focused operations and maintenance strategy.

I discuss the three key operational directives that are the T&D Department's primary

responsibilities: safety, reliability, and cost management. APS's overall mission

statement-We safely and efficiently deliver reliable energy to meet the changing needs

of our  customers-reflects  and reinforces each of these direct ives. APS must

continually monitor its performance in these areas to maintain-and improve upon-the

high level of service our customers have come to expect.

As transmission-related costs are subject to the jurisdiction of the Federal Energy

Regulatory Commission (FERC) and are not included in the Test Year in this case, my

testimony focuses on the APS distribution system and cost recovery for distribution-

related expenditures, including post-Test Year plant additions.

SAFETY17 111.

18 Q.

19 A.

PLEASE DESCRIBE THE IMPORTANCE OF SAFETY AT APS.

The first and highest priority for all APS employees is to work safely. Safety is

especially important for many T&D employees who routinely work with lines and

facilities that are either energized or may become energized at a moment's notice APS

has a rigorous safety program and documented safety manual in place and continually

looks to improve the effectiveness of its safety culture. The Accident Prevention

Manual (APM) is updated regular by a joint management and union committee

demonstrating the commitment to safety exists at all levels of the company.

3



>

APS also recognizes its responsibility to our customers and to the general public to

create a safe environment when providing electric service. This responsibility translates

into a variety of concrete actions, from safely maintaining the substations located in

urban areas to patrolling both our transmission and distribution lines annually to detect

and repair unsafe conditions. If the Company receives a call from a customer with a

safety-related concern regarding our service facilities, we dispatch employees

immediately to assess the situation and take any action needed to create a safe

environment, including repairing, replacing or De-energizing facilities if needed.

APS's Public Safety Consultants give more than 175 safety presentations each year to

communities, schools, and businesses, providing safety information and promoting

recognition of electrical safety hazards. APS's safety programs emphasize both

personal employee safety and the safety of our customers.

WHAT ARE SGME OF THESE SAFETY PROGRAMS?

1
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15 Q.

16 A.

17

18

19
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21

22

23

24

25 1

26

27

28

Investment in safety-both employee and public safety-is a top priority. Employees

participate in regular training programs through the year. These programs include those

that increase skill sets, improve crew safety, efficiency and planning or familiarize field

personnel with new equipment and procedures. A safety program that is especially

important to the T&D organization is our state-of-the-art defensive driving program.

The T&D Department logs more than 12 million miles on the road throughout our

service territory each year. APS's driving program ensures that T&D employees

regularly practice defensive driving techniques, and has been effective in promoting safe

driving habits.

I|

In addition, in early 2015 the T&D Department reviewed and revised its Fatigue

Management Program, which focuses on managing the number of hours our employees

work. This program limits employees to 15 hours of work and then requires eight hours

4
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of rest time to ensure they are focused on the task at hand and to minimize the risk of

mental or physical fatigue upon return to work. We employ this program even during

the worst of our summer storms, to ensure the overall safety of our employees and the

safety of our customers.

We take our responsibilities interacting with the public seriously. For example, APS

inspects aged wood poles at routine intervals for termite damage and wood rot, and

replaces suspect poles with new wood or steel poles depending on access. APS annually

inspects all of its 29,000 miles of distribution infrastructure, looking for potential key

public safety and reliability related issues and making repairs.

These are but a few of the safety programs within the Company today. The scope of the

safety-related programs and initiatives in place are founded in providing employees the

right training, tools, and overall environment to keep themselves, their team members,

and the public safe at all times.

17 Q.

18 A.

HAVE THESE PROGRAMS BEEN SUCCESSFUL?

Yes. Figure 1 below shows the effectiveness of the Company's safety programs over

the last ten years, which demonstrates that our commitment to continuous improvement,

safety education and performance programs do make a significant impact on the safety

and well-being of our employees.

i
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Figure 1.

T&D Department Historical Safety Record
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14 We have achieved this safety record by actively emphasizing safety accountability at all

15

16 8
V;

levels of the organization. The strong and continued emphasis

eliminating safety risks caused by

on identifying and

human performance, efforts towards eliminating

17

18

19
ll
1

4
I

20

unwanted events, and strong management and employee commitment to safety have

produced measureable results that we continually reinforce through our everyday work

practices. We want our employees to go home in the same condition they came to work,

returning safely to family and friends.
t

IV. RE_L1A;31L;TY

21

22

23

24

Q. YOU MENTIONED THAT RELIABILITY IS A CORE RESPONSIBILITY OF
YOUR DEPARTMENT. How DO YOU FURNISH RELIABLE SERVICE TO
YOUR CUSTOMERS?

25 A.

26

27

Maintaining and improving APS's transmission and distribution system reliability is a

core responsibility of the T&D Operations and Maintenance Department and is the

second key operational area we focus upon. In an age of rapid technology advances,

28
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both business and residential customers depend on reliable electric service as an

essential component of their everyday lives. APS has a strong reliability record, which

is the result of our comprehensive maintenance and asset management programs.

For example, APS has a reliability program focused solely on underground direct buried

cable. The company began installing direct buried cable in the l950's and 1960's, a

common utility practice at the time. The practice of cable installation by direct bury was

discontinued in 1986, and since then, all underground cable has been installed in

conduit. The useful life of the direct buried cable is approximately 30 years and much

of the direct buried cable is now beyond the end of its design life, resulting in an

increase in cable failures. APS has taken a proactive approach to this issue by

implementing a cable replacement program that will replace this aging infrastructure. It

is more cost effective to proactively replace the cable as opposed to reactively replacing

the cable following a fault. In 2015, we invested over $20 million to continue this

program, an investment that will result in fewer cable failures and increased reliability to

our customers.

Q. HOW DO YOU DETERMINE
RELIABILITY PROGRAMS?

THE SUCCESS OF YOUR CUSTOMER

We measure customer reliability through standard industry metrics and customer

satisfaction through JD Power & Associates. In 2015, our customer satisfaction ranked

2nd out of 54 Investor Owned Utilities in the category of Power, Quality and Reliability.

The two critical standard industry metrics used to measure reliability are:

System Average Interruption Frequency Index (SAIFI) which is a measure of the

average number of interruptions a customer experiences in a year, and

l
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9
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16
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20 A.
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System Average Interruption Duration Index (SAIDI) which measures the

number of interrupted minutes a customer experiences in a year.
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These statistics include all weather related events demonstrating that APS has

reducing the frequency of customer outages by 30% and duration of customer outages

by 19%. This accomplishment is the result of our reliability programs, our dedicated

employees, system improvement projects and investments in technology. Figure 2

below charts our perfonnance in these industry metrics over the past ten years as

compared to the industry benchmark of our peer utilities in the Edison Electric Institute.

APS has achieved excellent perfonnance in both areas over the past decade, including

8 consistently performed at top quartile or better as compared to our industry peers.
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Figure 2.

APS Actual SAIFI & SAIDI (All Weather)
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A. Vegetation Management

HOW DOES A VEGETATION
CUSTDMER RELIABILITY?

MANAGEMENT PROGRAM IMPROVE

Vegetation interference with power lines is one of the most common causes of service

interruptions throughout the industry. Our vegetation management program is geared

toward the minimization of customer power interruptions caused by trees and other

vegetation in the vicinity of our power lines. APS spends approximately $18 million

annually to properly manage 35,000 miles of power lines throughout our service

territory.

APS employs professional tree care experts to perform line clearance and spray

herbicides using methods based on scientific research and best practices that minimize

the impact of necessary clearances on sensitive wildlife, plants, and cultural resources.

Within our overall vegetation management program, APS has instituted an aggressive

fire mitigation program. In 2015, the Company hired a full-time fire mitigation

specialist, who serves as a liaison between APS and the governmental Fire Incident

Command, keeping lines of communication open between the APS Distribution

Operations Center and the Fire Incident Command. During non-fire season, this

employee focuses solely on programs, work practices, and technology to further reduce

risk and impacts of wildfire.

1

2 Q.
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4 A.
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Also, as part of the Company's fire mitigation program, APS has installed Expulsion

Limiting Fuses (ELF) in targeted forested areas. ELFs reduce the amount of burning

material ejected from a fuse when it fails, greatly limiting fire risk.
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B. Storm Restoration

DO ARIZONA'S STORM SEASONS IMPACT YOUR ABILITY TO PROVIDE
RELIABLE SERVICE TO YOUR CUSTOMERS?

Arizona's summer monsoons have a significant impact on our

transmission and distribution system. Although T&D employees understand the effects

of these storms and are well prepared for the rigors of storm restoration, it is inevitable

that monsoons will cause customer outages over the course of a summer season. It is

our goal to minimize the extent and duration of storm outages and restore service to our

customers as quickly as possible.

Without a doubt,

We work hard to restore customers' service during an outage and to keep them informed

in the meantime on the expected outage duration. Many of these customers can see us

out on the streets restoring service in the middle of the night or while a storm still rages.

It is a source of pride and gratitude that at the end of each storm, we receive many notes

from customers praising our employees on their hard work and courteous service.

APS's employees do work with incredible tenacity and vigor during storms, and I am

proud of our employees and their dedication to providing the best possible service to our

customers under difficult and dangerous circumstances.

WAS THE 2015 SUMMER STORM SEASON TYPICAL?

1

2 Q.

3

4 A.
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20 Q.

21 A.

22

23

24

25

26

27

28

Not at all. The 2015 storm season proved to be one of the most challenging seasons in

many years. In fact:

Rainfall was significantly higher than normal as May 2015 was the second

wettest May in Arizona history;

Temperatures were higher than normal as August 2015 was the second hottest

August in Arizona history; and

10



The number of days with customer outages resulting from storm activity

increased by 20% as compared to the previous five years.

One measure we use to assess storm impacts over a season is the number of damaged

poles due to these storms. In the summer of 2015, we had 568 poles damaged as a result

of storm activity. This is more than twice the number of poles damaged during the same

summer storm period in 2014 or 2013. Each of these unusual conditions, in conjunction

with monsoon storms, caused considerable damage to our system and negatively

impacted our reliability during the 2015 summer storm season.

In order to combat the weather, the Company has continued to expand our Stopper Pole

program. A stopper pole is a heavy duty steel pole installed at strategic locations along

lengthy stretches of utility poles in areas with increased exposure to summer monsoon

storms. Stopper poles are designed to stop or limit the number of downed and damaged

poles and lines during a storm. Although APS has been using stopper poles for some

time, in 2013 the T&D Department initiated a formal program to identify areas where

proactive installation of the poles would prevent significant outages. In 2015, APS

installed 103 stopper poles at a cost of approximately $1.9 million. APS estimates that

since 2012, stopper pole installations have reduced the frequency and duration of

outages by 80% in the areas targeted for stopper pole installations.

COST MANAGEMENT

PLEASE DESCRIBE
DEPARTMENT.

THE ROLE OF COST MANAGEMENT IN YOUR
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23 Q.

24

25 A.

26

27

28

An effective cost management strategy plays a significant role in the business of

providing electric service and is the third key operational focus of the T&D Department.

It is the Company's objective to provide affordable electric service to our customers-
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2

even while the cost of equipment and material necessary to build and maintain facilities

continues to escalate.

3

4

5

6

7

8

9

Earlier sections of my testimony discuss our efforts to provide safe and reliable service.

This safe and reliable service requires investments in existing facilities that maintain,

upgrade, and expand the system across our service territory. Even with regular

maintenance, equipment will inevitably reach the end of its useful life or become

obsolete. Storms and third-party intrusion events-such as vehicle accidents and

wildfires-can also damage and destroy equipment.

10

11

12
J

13

14

15

Customer growth also requires investment in new or upgraded facilities. For all of these

situations, the T&D Department must manage the Company's existing assets and deploy

new facilities using a disciplined, cost-conscious approach to keep customer rates as low

as possible. The need to invest in the system for both short and long term reliability,

while at the same time driving down costs, is our most difficult and complex challenge.

16
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Continuous improvement doesn't stop with safety and reliability--it's also reflected in

Figure 3 below, which shows that over the past five years we have continued to drive

down the transmission and distribution O&M cost per customer. After adjusting for

inflation, the expenses associated with the delivery of the energy across the

Transmission and Distribution system is 7% lower as compared to live years ago. All of

these cost reductions were accomplished while serving 1.1% more customers annually

over the same period of time.23
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At APS, we have several predictive maintenance programs which utilize advanced

technologies to determine the health of our systems. For example, we have infrared

cameras that we use to scan power lines and associated equipment looking for hot spots

before they cause an outage. It's always more efficient to proactively maintain facilities

than reactively repair or rebuild them following a forced outage.

WHAT ARE SOME OF THE PROGRAMS
DEPARTMENT AIMED AT MANAGING COST?

$140.00

$135.00

$130.00

$125.00

$120.00

$115.00

$110.00
2010

T&D Department
O&M Expense per Customer

2011

- Not Adjusted

§  Q

Figure 3.

-

2012 2013 2014

Inflation Adjusted (2010 S)

OR EFFORTS IN YOUR

2015

20
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25

26

One recent initiative to improve the efficiency of our maintenance crews is our new

work management system, also known as Maximo. Maximo is the IBM application we

use to initiate, plan, schedule, execute and close out repair orders for our Held

employees. This was a $17 million project to consolidate three different versions of

Maximo into the latest version, which includes significant functional enhancements such

as a new scheduling tool and performance reports. In addition, this has allowed APS to

identify best in class work practices and standardize these practices across multiple

27 business units.
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Q. DOES YOUR DEPARTMENT FACE ANY SPECIFIC CHALLENGES IN THIS
AREA?

A specific challenge that impacts our ability to effectively manage costs is our

workforce attrition rate. This challenge is not unique to APS. Utilities throughout the

industry are facing large workforce turnover as the "Baby Boomer" generation continues

to retire. In the T&D Department, 21% of our employees are eligible to retire today. In

five years, this number increases to approximately 37%. In fact, 2015 was a record year

for retirements--4% of our employees retired from APS-and the level of retirements is

predicted to be even higher in 2016. In 2015, T&D experienced a total of 8% workforce

attrition. Ire response to this challenge, we will continue to recruit and train new

employees to manage our existing system, while at the same time, seek employees with

the skill sets to work with emerging technologies and evolving customer expectations.

APS must invest in and commit to developing a diverse and engaged workforce to be

successful in the future and effectively manage costs for the long term benefit of our

customers.

18 VI.

19 Q.

NEW TECHNOLOGICAL AND OPERATIONAL INITIATIVES

YOU MENT1ONED THAT APS IS INSTALLING NEW, STATE-OF-THE-ART
TECHNOLOGIES. WHAT NEW INITIATIVES ARE BEING PURSUED IN
YOUR DEPARTMENT?

21 In the T&D Department, we have embarked upon several new and exciting

infrastructure replacement and upgrade projects that incorporate the latest available

technologies and will strengthen APS's ability to reliably serve our customers. These

initiatives build upon the Company's long-standing history of research and adoption of

innovative technologies that have provided benefits to both APS and our customers.

Electric utility industry technology has advanced significantly in the last few years as

evidenced by the influx of distributed resources being deployed by our customers in the

14i
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Company's service territory. Much of the advanced technology that APS is deploying is

in fact related to managing distributed resources and their impact on our system to

enable our customers to continue adopting these technologies, while we continue to

provide reliable service. Below, I describe a few of the initiatives currently underway in

this area.

A. Project Illuminate

WHAT IS PROJECT ILLUMINATE?

Project Illuminate is a major initiative within the T&D Department that will enhance

system reliability by allowing distribution system operators to remotely monitor and

control the system and its associated devices, and will provide greater situational

awareness of the system in real time. The cornerstone of the project is the installation of

an Advanced Distribution Management System (ADMS) that will allow for automation

of distribution field devices and significantly enhanced visibility into our system-

visibility that inspired the name of the project.

WHAT IS ADMS?

ADMS is an advanced operating platform that will be installed at the Company's

Distribution Operations Center. T he new ADMS sys tem will  combine a  ba se

distribution operating platform, outage management system, advanced engineering

applications and distribution equipment control system in one integrated operating

platform. These systems, working together, will allow APS to perform advanced

engineering and analytics on the system, and provide our system operators with

industry-leading functionality.
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ADMS will replace the Company's current Distribution Operation Management System

(DOMS). DOMS was a state-of-the-art system-management software and provided
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APS with a unified view of its distribution system, increasing our ability to provide our

customers with reliable service through increased outage management and restoration.

3

4

5

6

7

APS has outgrown the DOMS system due to technological advancements and the need

for an overall approach to integrating distributed resources into the APS system. ADMS

is next-generation technology, and will allow the Company to effectively manage the

challenges of both current and future distributed energy sources.

8

9 Q- WHAT ARE THE BENEFITS OF ADMS?

10 A.

11

12

13

14

15

16

There are many benefits to both APS and our customers. Specifically, ADMS will:

Increase the efficiency of the distribution system,

Improve safety,

Increase the life of distribution facilities through reduced losses,

Improve communications between the field and the operating center, and

Allow APS to fine tune power quality and better manage voltage across the

system, especially critical given the adoption rates of rooftop solar.

17

18

19

20

21

This project will also increase the reliability performance of the system through real-

time outage communication, leading to reduced restoration times and increased system

stability. APS witness Daniel Froetscher discusses the need for APS to create an

enabling grid for distributed technologies, and ADMS is a core example of this effort.

22

23

24 I
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26

In addition to creating a flexible environment to integrate new distributed technologies,

ADMS brings more immediate benefits to customers in the form of improved reliability.

The enhanced communication infrastructure and the ability to remotely manage power

quality will strengthen system reliability.
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When fully implemented, ADMS will allow the Company to offer its customers

enhanced proactive communications, such as opt-in notification applications for smart

phones and other energy management options to keep our customers informed and

enable them to actively manage energy costs.

B. Distribution Upgrades

7 Q. PLEASE DESCRIBE somE OF THE UPGR.ADED AND NEW TECHNOLOGY
APS HAS INSTALLED ON ITS DISTRIBUTION SYSTEM.

9 A. In the past few years, APS has installed several new technological upgrades on its

distribution system that will help the Company maintain and improve the reliability of

the system. In 2015, APS realized an estimated 6.4% reduction in the duration of

outages our customers experienced (measured by the SAIDI metric) that were

attributable to the installation of new advanced technologies on the distribution grid.

These include :

Supervisory Controlled Switches (SCS). These switches are installed directly on the

distribution grid. They have the capability to provide real-time information to our

operations control center, and can be controlled remotely. SCS reduce outage time by

remotely re-routing power around equipment that has failed. APS has installed

approximately 145 SCS to date at a cost of $6.4 million through the end of 2015.

CFIs provide remote indications of an

electrical line failure, where it is, and what type of failure has occurred. CFIs have

significantly reduced outage minutes by allowing APS operators to locate equipment

failures from the operations control center instead of physically finding the failure point

in the field, reducing trouble-shooting time and allowing field personnel to be

dispatched to the trouble location. At the end of the Test Year, the Company had

installed approximately 1,270 CFIs at a cost of $1 .1 million.

Communicating Fault Indicators (CFI).

17
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Network Protector Replacement/Supervisory Control And Data Acquisition

(SCADA). Network locations are major interconnections, such as hospitals and high

rise buildings on the grid, where large customers or buildings need additional lines to

serve them. These locations have very complex line connections that in the past

required visual inspection to determine their status. These connections are being

replaced with fully automated components using SCADA capability to provide real-time

operating status details and the ability to remotely monitor and switch lines. These

configurations not only increase system reliability, but also improve public safety. APS

has upgraded 27 sites with these automated components at a cost of $6.2 million through

the end of the Test Year.

APS will continue to implement these technologies alter the end of the Test Year in this

case; therefore, capital expenditures for each of these projects are included in the

Company's post-Test Year pro forma. These post-Test Year expenditures are detailed in

Attachment SBB-lDR to the testimony of APS witness Scott Bordenkircher.

POST-TEST YEAR EXPENDITURES

ARE ANY OF THE PROPOSED POST-TEST YEAR CAPITAL PROJECTS
RELATED TO DISTRIBUTION FACILITIES OR PROGRAMS?

I
i
I

I

Yes. As can be seen in Attachments JT-IDR and JT-2DR, APS is proposing that

approximately $470 million in Total Company capital expenditures for the period

January 1, 2016 through June 30, 2017 be included in the Company's post-Test Year

plant pro forma adjustment for distribution, information technology, and facilities

projects. These projects contribute $75.5 million to the Company's proposed Total

Company rate base, as shown in SFR B-2, page 2, column 4. Additional details of these

post-Test Year adjustment expenditures, such as accumulated depreciation, accumulated
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deferred income taxes, depreciation expense, property taxes, and interest expense are

described by APS witness Elizabeth Blankenship.

Of the $470 million in capital expenditures, $46.5 million is directly related to

installation of ADMS system components as discussed earlier in my testimony. During

the post-Test Year period, APS will install SCADA devices, communications facilities,

and Distribution Management System and Outage Management System software

applications associated with ADMS.

A. Distribution Capital Expenditures

11 Q. PLEASE DESCRIBE THE PROPOSED POST-TEST YEAR
EXPENDITURES RELATED TO THE DISTRIBUTION SYSTEM.

CAPITAL

13 A. The proposed distribution system capital expenditures for projects that will be in service

at June 30, 2017 total approximately $270 million, and are detailed in Attachment JT-

IDR.

The majority of these expenditures, some $164.7 million, will be necessary to meet

expected growth in the Colnpany's service territory. APS must be in a position to serve

new customers safely, reliably, and efficiently. New customers require new distribution

feeders, substations, capacitors, regulators, meters, and other equipment necessary to

ensure the Company fulfills its obligation to serve and supports the energy needs of

these customers.

An additional $38.1 million will be spent during the post-Test Year period to continue

the cable replacement program which supports the provision of reliable service to our

customers. This program was discussed earlier in my testimony.
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B. Information Technology and Facilities Capital Expenditures

PLEASE DESCRIBE THE
EXPENDITURES RELATED
FACILITIES.

PROPOSED POST-TEST YEAR CAPITAL
TO INFORMATION TECHNOLOGY AND

The proposed information technology and facilities capital expenditures for projects that

will be in service at June 30, 2017 total $200 million, and are detailed in Attaclnnent JT-

2DR.

Other than the installation of components for the ADMS system, the largest expenditure

in this category during the post-Test Year period will be approximately $25.7 million

related to the implementation of Energy Imbalance Market (ElM) protocols and

software. The EIlVI is a sub-hourly real-time energy market that will expand the

Company's ability to efficiently dispatch its generating resources, and will provide

additional tools to manage the impact of rooftop solar intermittency on the APS system.

The benefits of the ElM to APS and its customers are discussed in the testimony of APS

witness James Wilde.

Approval of the Company's requested increase in this rate case will allow us to continue

to provide the high level of service and reliability our customers enjoy today.

1

2 Q,

3

4 A.

5

6

7

8

9

10

11

12

13

14

15

16

17 VIII. CONCLUSION

18 Q. MR. TETLOW, DO YOU HAVE ANY CONCLUDING REMARKS?

19 A. Yes. APS has a responsibility to our customers to operate the Company's transmission

20 and distribution systems to the highest level of safety, reliability, and efficiency. Safe

21 and reliable service requires investment in facilities, programs, and employees that

22 maintain, upgrade, and expand the system across our service territory.

23

24

25

26

27

28

!
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L

DIRECT TESTIMONY OF STACY L. DERSTINE
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

I.

Q.

INJRQDUQTIQN

PLEASE STATE YOUR NAME, ADDRESS AND OCCUPATION.

My name is Stacy L. Derstine. I am Vice President of Customer Service and Chief

Customer Officer for Arizona Public Service Company (APS or Company). My

business address is 400 North 5th Street, Phoenix, Arizona 85004.

Q. WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL BACKGROUND?

I earned a Bachelor of Science Degree in Business Management from the University of

Phoenix. I began my employment with APS in 1989 and have served in numerous

leadership capacities in the Regulatory and Customer Service business units during My

tenure wi th  the Company, inc lud ing most recent ly  as  the Genera l  Manager  of

Regulatory Affairs and Compliance. I became Vice President of Customer Service in

2014.

Q. WHAT ARE YOUR RESPONSIBILITIES AT APS?

I am responsible for all facets of customer service at APS. This includes the Call

Center, Revenue Operations, Marketing, and customer programs involving energy

efficiency and renewable energy.

II.

Q.

SUMMARY

PLEASE PROVIDE A BRIEF SUMMARY OF YOUR DIRECT TESTIMONY.

1
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5 A.
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10 A.
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18 A.
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24 A.
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28

My direct testimony describes the mission and main functions of APS's Customer

Service organization. I will discuss key initiatives during the Test Year and 18 month

post-Test Year per iod, inc luding the Company's deployment of a new customer

information and billing system (New CIS), technology upgrades and enhancements that

I
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1

2

make it more convenient and efficient for our customers to do business with APS, and

changes to the limited income program. Also, I will discuss the Company's current and

future plans to inform and educate customers about three-part rates, and our plans

regardinghow we would transition customers to three-part rates.

]]1

Q.

INTRODQCHQN TQn1E_cUs.1omgR s8RwcE UBGANIZAIIUN

CUSTOMERPLEASE BRIEFLY DESCRIBE THE MISSION OF APS'S
SERVICE BUSINESS UNIT AND ITS ROLE IN THE COMPANY.

Our mission is simple: we strive to make it easier for our customers to do business with

APS. Customer Service provides customers with convenient and efficient ways to do

business with us and manage, to the extent they choose to, their electricity usage.

Customer Service is primarily responsible for direct interactions with customers, such as

handling customer inquiries and transactions, marketing, customer programs, and

preparing billing statements. Every day our customers interact with us on a wide range

of topics using several different channels, including in-person, we telephone, computer,

or smart phone. For example, each year:

APS receives approximately six million telephone cadis,

aps.com is accessed more than eleven million times and processes approximately

seven million transactions, and

Customer Service processes over thirteen million customer payments.

3

4

5

6

7

8

9 A.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

The mission of Customer Service strives to provide an exceptionally strong value to our

customers by offering a superior and engaging customer experience while providing

convenience, helpful tools and our energy expertise.

28
2
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Q. HAS APS NEEDED TO CHANGE THE WAY IT COMMUNICATES AND DOES
BUSINESS WITH ITS CUSTOMERS BASED ON CIIANGES IN
TECHNOLOGY?

How we do business and communicate with customers is evolving. Customers'

communication preferences have changed dramatically since our last rate case and APS

is worldng to put the tools in place that will allow customers to do business with us

when and how they want. Customers are increasingly using mobile technologies to

obtain account information, conduct self-service transamions and pay bills. Most

households have an internet connection and a computer and about three-fourths of the

population has a smart phone. Gone are the days when most business was transacted by

customers coming into a brick and mortar facility during business hours. Today many

customers want to connect service, disconnect service, pay their bill, receive information

about their usage, or report a problem such as an outage, without ever having to talk to a

customer service associate. They want to use their phones, tablets or laptops to do

business with us at all hours of the day and night.

HOW IS APS ADAPTING TO THESE CHANGES?

To ensure we meet customer expectations, APS is transforming how we do business

with our customers. Our investment in systems to help automate customer transactions

and enable self-service are examples of how APS is providing customers with fast and

convenient ways of conducting business with the Company.
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One enhancement in progress is an upgrade to the automated phone system to increase

APS's Interactive

Voice Response system (IVY) is an automated telephone system that allows customers

to report outages, make a payment, set-up a payment plan and retrieve account

information. There are several upgrades being made to the IVY The upgrades will

greatly improve the functionality and menu navigation abilities of the system as well as

the functionality of this very important communication method.
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2

enable customers to (i) automatically obtain current account billing information, such as

their bill amount, last payment received and current due date, and (ii) automatically

access their account numbers.1 These changes will not only improve the customer's

experience when calling APS, but should also reduce costs over time by reducing the

number of calls that are transferred to a customer service associate.

HAS APS MADE ANY OTHER CHANGES OR ENHANCEMENTS IN HOW IT
INTERACTS WITH ITS CUSTOMERS SINCE ITS LAST RATE CASE?

Yes. APS has enhanced its systems to al low customers to request and receive

notifications and alerts via text, phone or email. Customers can log onto aps.com and

elect to receive notifications regarding outages, kW and kph usage amounts, and bill

amounts via text, phone or email. The notifications are customizable and customers can

elect which alerts they want to receive, as well as how and when they want to receive

them. For example, a customer can elect to receive a text alerts Men the power is out at

their home or their monthly bill or monthly usage hits a certain threshold. Examples of

notification thresholds set by a customer on aps.com are shown below in Figure 1 and

Figure 2.
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7 Q.
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9 A.
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1 Our data suggests that we handle a large number of calls from customers inquiring i f a payment has
been received or simply requesting their account number.
2 More than 60% of the customers who have elected to receive notifications choose to receive them via
tem.
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APS has also recently launched an outage map on aps.com that can be viewed on any

mobile device. This enables customers to report outages, view outage activity and see

updates on outage restoration efforts on their mobile device. APS is also launching a

free mobile phone app.

Q. PLEASE DESCRIBEAPS'S MOBILE PHONE APP PROJECT.

APS recently developed its first mobile app providing customers the ability to do

business with APS from their mobile telephone and receive information at their

fingertips. The free app will be available in mid-2016. It allows customers to pay their

bills from a mobile phone, view prior usage data, make a payment arrangement, report

outages, and view the outage map and restoration eHlorts. This is an important tool as it

provides our customers with an easy and convenient way to engage with APS. Some of

the available screens and function of the APS app are shown in Attachment SLD-IDR.

Q. WHAT IS APS DOING FOR CUSTOMERS WHO DO NOT HAVE ACCESS TO
TECHNOLOGY?

Technology does not take the place of all personal interactions with the customer. Some

customers prefer to do business over the phone or in person and some questions simply

cannot be handled in an automated manner. For these reasons, APS so continues to

maintain a call center, staffed by trained team members who can assist customers that

prefer to do business in this manner or those that do not have access to technology.

Q. WHAT OTHER THINGS IS APS
SERVICE TO ITS CUSTOMERS?

DOING TO IMPROVE CUSTOMER
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Customers increasingly look for convenient and easy tools for contacting and doing

business with APS. To help customers in navigating its website, APS is adding more

on-line website support for users making it easier for customers to interact with APS and

7

lm



1

2

find the information they need on the website. The site will have searchable articles that

are based on customers' most commonly asked questions when contacting APS. This is

one example of how APS offers customers options beyond calling the customer care

center, resulting in more convenience for customers, faster service, and decreased costs

of doing business over time, which benefits all APS customers.

For similar reasons, APS is working on the deployment of informational videos. The

videos are short, customized videos that can be sent to customers via email periodically

or after a triggering event. For example, one potential use of v ideo is to send new

customers a welcome w'deo that explains their bill and payment options. The videos

could also be used to educate customers regarding energy efficiency, renewable energy,

and three-part rates.

QUSTOMER .COMMUNICAHQN AND EDUCATION REGARDING DEMAND
RATES AND NEW sE3vIc_E pLg.ns.

Q. HOW DOES APS CURRENTLY INFORM CUSTOMERS ABOUT DEMAND
RATES?

As discussed in the testimony of APS witness Charles A. Miessner, APS currency has

120,000 customers on a demand rate. APS is focused on providing customers with

information about how their peak usage affects their bil ls under demand rates and

strategies to manage both demand and energy costs. When a customer requests service

with APS, serv ice plans are discussed and if  the demand plan is the best for the
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customer, the customer service associate provides information to the customer as to

what they need to know for this plan. APS customer service associates also discuss

service plans when a customer cadis to inquire about their bill. If the customer is on a

demand rate or if  the demand rate is better suited for the customer, we have that

conversation at that time.

28
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APS's efforts focus on educating customers that they can save on their bills by shifting

usage to off-peak times, staggering the use of major appliances during peak times, and

save money by reducing their overall usage with conservation and energy efficiency

strategies. A sample of  APS's peak usage brochure, "Sav ing Money is Easy," is

designed to educate customers about demand, and is attached as Attachment SLD-2DR

Also, attached as Attachment SLD-3DR, is a copy of a sample advertisement APS

recently ran in the newspaper.

APS is using multiple channels to get information to customers about demand rates.

The "Saving Money is Easy" brochure, and other printed materials about demand and

demand rates are available on aps.com and the azenergyfuturecom websites. Printed

materials are do available in APS offices and field personnel carry copies of the

Attachment SLD-2DR in their trucks, so they can share this information with customers

who happen to ask them. APS also provides specific rate information, as well as its

Commission approved tariff sheets, on aps.com.

Q. IS APS DOING ANY OUTREACH IN THE COMMUNITY REGARDING ITS
CURRENT AND PROPOSED DEMAND RATES?
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Yes. APS is performing community outreach to discuss demand rates and peak usage.

APS has had numerous meetings with stakeholders and community leaders to discuss its

rate case as well as the proposed demand rates, including meetings with representatives

from AARP, Arizona Community Action Association, the Residential Utility Consumer

Office, Sun city Home Owners Association, Sun city Recreation Centers, PORA (Sun

City West), Southwest Energy Efficiency Project, and Chicanos Por La Causa to name a

few. In addition, APS has pulled together a Community Outreach team to present at

town halls, rotary clubs, homeowner associations, chambers of commerce and other

9
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organizations throughout our community. This outreach effort began prior to filing our

rate case and will continue before any customer transitions to a new rate.

Q- WHAT ARE THE MAIN POINTS CUSTOMERS NEED TO KNOW ABOUT
DEMAND RATES?
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Most customers are not interested in knowing the technical definition of a kilowatt or

kilowatt hour. They simply want APS to help them understand what they need to know

in order to manage their demand and energy, Which helps them manage how much their

bill costs. The message to our customers to help them save money on a demand rate is

simple: "Shift, Stagger and Save." In addition to the 120,000 customers already on a

demand rate with TOU features, APS has over 450,000 customers on a TOU rate. Most

of these customers already understand that it makes sense to "shift" when they do their

laundry, run their dishwasher, or run their pool pump, to off-peak times. Most

customers also already understand that they can reduce or save energy by turning off the

lights and adjusting the thermostat before leaving. What's new for customers with a

demand rate is learning to "stagger" those high energy use activities that a customer

cannot shift to off-peak times or chooses to not shift to off-peak times. For example, a

customer could stagger using the oven to make dinner with when they do laundry or run

the dishwasher. This concept is illustrated inFigure 3 below.
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FIGURE 31

2

3

3 ways to save during on-peak hours Weekdays. 3-8 pm

4

Off-peak hours Weekdays. 8 pm - 3 pm and weekends.24/7 No On-peak, NoPeak Usage

WHAT TOOLS ARE AVAILABLE FOR CUSTOMERS TO VIEW THEIR
DEMAND?

APS customers can access their demand and energy usage information on aps.com (as

shown in Figure 4) and on the APS mobile app (as shown in Figure 5). As illustrated

in the visuals below, customers can view their demand and usage by hour and by week.

As discussed above, customers can also receive personalized alerts, regarding their
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demand, via texts, email, and phone.
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FIGURE 4
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HOW WILL APS EXPLAIN THE NEW SERWCE PLANS TO cUsTo1§1ERs?

APS will be implementing an education plan regarding changes to the service plans and

will work with customers to reline its messaging. This plan will include bil l inserts,

website content, emails, and direct mail. It is our objective to make the transition to new

plans as seamless for our customers as possible. APS will develop communications that

are simple and easy to understand and which not only describe the specifics of the new

plans, but also allow customers to be aware of behavioral actions they can take and

programs they can participate in to help manage their demand and energy usage. APS

will do offer an online rate calculator to customers so they can explore the new plans.
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Importantly, APS will help customers identify which of the new rate plans is best for

them based upon their past usage profile. APS will complete a plan comparison using

each customer's historical usage profile, and move each customer to the new rate plan

that is best suited for them. It is significant to note that although APS will move each

customer to the best plan, the customer can select a different option if they so choose.
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APS huanarrayofprograms designed to Mcixstomersin nnnagingthdrdemaid

Md energy usage and ultimately rummage their costs. As we communicate with

customers about the new plans, we will revenge the opportunity to provide information

regarding available programs Md products. We will do this by creating packages and

optionsthattit customerpreferences. Asaaexample,somecustoinerswantpnodncts

Md services that allow them to set energy aid service preferences and forget about it

For diesel customers, APS will offer opens such as the budget billing, autopsy, smut

tlieinmostat, and paperless billing. Odin customers might prefer options that allow diem

to be an "active allergy manager." For those customers, APS would offer options such

as, envrsv analyzer,3 aiagy aunt,' alert/notification, lid odder energy management

offerings. In m effort to provide a wide rage °fpl¢l=ls=$ to lit customer choices, APS

will work with custltmers to refine the available opens. As part of dl customer

communications, APS will encourage than to visit q>s.corn for more information and

options.

DO CUSTOMERS HAVE TO SELECT ONE OF THESE OPTIONAL
PACKAGES?

No. The packages or arty component within the packages, are completely volmnary.

APSoffasthemtoprovidecusmomerswithadmplelideasywaytolocateandacccss

the prognms, products and services that might upped to a particular customer or

customer group.
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16 Q.
17
18 A
19
20
21
22
23
24
25
26
27
28

3 See APS Energy Analyzer athttps://aps.energysavvy.com/.
' See Ats Resiamuu HomeBow Checkup at
https://www.aps.com/en/resigiential/savemoneyandenergy/homecheckup/Pages/home.aspx and
APS Commercial Energy Audits 8
https://www.aps.com/em/business/savemoney/tzladeallies/Pages/energy-audits-and-studies.aspx.
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l Q. HOW WILL APS USE APS.COM IN THE EDUCATION PLAN?

2

i

In all communications to customers, APS will encourage them to visit aps.com for more

information and options. The communications will drive customers to a section on the

website that provides a one-stop shop to access information and select programs and

products that are helpful to customers in learning about the new rates, and how to

manage their energy costs. A mock-up of the main page is attached as Attachment

SLD-4DR for illustrative purposes, From this page, customers will be able to access;

an interactive tool designed to confirm the best plan, and offer programs and

products that align with customer preferences,

a summary of the new rate plans and a link to the tariffs;

a rate calculator,

hints and tips for managing demand,

an in-depth explanation about demand and how it is calculated, and

information about vendors and products and services that customers might

engage with to help manage energy and demand.

Q. DO YOU BELIEVE YOUR CUSTOMERS HAVE THE TOOLS TO MANAGE
THEIR BILLS AND USAGE IF PLACED ON DEMAND RATES TODAY?

i
1
!

Yes. The tools and information e>dst now for customers who want to manage and/or

reduce their peak demand. Customers can monitor their usage and demand via aps.com

or the APS app and use behavioral strategies to manage their bill such as "Shift, Stagger

and Save." In addition, customers can use various technologies to manage their

demand, ranging from easy to use, low cost items such as smart thermostats and timers

on water heaters, to more complex and expensive tools such as load controllers, and

battery storage, with or without rooftop solar. Importantly, and as discussed in la/Ir

Miessner's testimony, a study of existing customers on APS's demand rate

demonstrated that customers can manage and reduce their demand.

3
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history.

new plans,

following process.

letter

be migrated and can elect any plan that they are eligible for

Customers will be moved in groups according to billing cycle.

automatically moving

about the new plans and options.

believes would be the best option for  them.

Prior to moving any customers to new service plans, APS will analyze the customer's

customers will be migrated to the new plans within 9-12 months of the date a decision is

entered in this case.

provided they are eligible for that plan. However, once the new rate plans first go into

prior year 's usage and determine which of the new rate plans is the best for  the

effect, a customer may choose any of the new plans. Customers do not have to wait to

customer. APS will move all residential customers to the plan that is best for them,

phases. APS will move customers to the new plans based upon their billing cycle. No

June, July and August, months that can be avoided with a mid-2017 rate case decision.

APS plans on transitioning its customers to the new rate plans proposed in this case in

existing residential customers will be migrated during the three peak summer months of I

APS'S PLAN TO MIGRATE ITS CUSTOMERS TO THE NEW RATE PLANS

HOW DOES APS PLAN TO TRANSITION ITS CUSTOMERS TO THE NEW
RATE STRUCTURES IT IS PROPOSING?
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APS will identify groups of customers sharing the same billing cycle and send an

initial letter through U.S. mail and via email (aps.com registered customers)

containing the information discussed above, explaining the migration process

and the plan that will best meet their needs based upon their past usage history

APS will also advise the customer of the effective date of the rate plan change

and provide referral information to the APS Customer Care Center and aps.com

where additional information about the new rate plans can be obtained

Additionally, behavioral tips focusing on Shift, Stagger and Save as described

above, will also be provided. A sample of the initial letter is attached as

Attachment SLD-5DR, and

After sending the initial letter and in conjunction with the time they are moved to

the new plan, that group of customers will be sent an additional notice reminding

them their plan has changed. The reminder notice will be sent via bill insert and

email (for aps.com registered customers).

16 VI.
i

f

8 APS'S DEPLOYIVJENT OF A NEW CUSTOMER INFORMATION SYSTEM (CIS)
I

17 Q. WHAT IS THE CUSTOMER INFORMATION SYSTEM AND WHAT PURPOSE
DOES IT SERVE?

The CIS is the foundational computer platform that integrates with more than 60 other

systems to support customer communications and transactions, It is integral to the

establishment of service, routing of service personnel to the field, preparing and sending

bills, receiving payments, and a host of other functions. It is the heart of the systems

and programs that allow our customers to interact with us and for us to respond to their

requests and meet their needs.

A

17
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1

1 Q. WHAT SYSTEM DOES APS Cl RRENTLY
SERVICES DESCRIBED ABOVE?

USE TO PROVIDE THE

2 l
l

3 A

4

5

6

APS currently uses a highly customized mainframe-based CIS that was implemented in

the mid-l990s. It is an aging system that was built during a time when many of the

technologies that are common place today did not exist and systems were generally less

integrated

7

8 Q. DOES APS HAVE PLANS TO REPLACE ITS CURRENT CIS?

9

3

A Yes

10

11 Q. WHY IS APS REPLACING ITS CURRENT CIS?

12 A

13 i

I

14

15

16

17

18 i

19

20 rooftop solar, battery storage, electric

21

22

23

24

APS's current CIS uses a computer programing language, COBOL, that is largely

obsolete. This makes rt increasingly difficult to find programmers to work on the

system, as many U S universities no longer teach this programming language. It also

increases the rlsk of system failure due to integration issues between this old CIS system

and emerging new systems and technologies. CIS requires customization every time an

upgrade or change is needed to one of the 60 or more systems that interconnect with it

which is costly, time consuming, and introduces ask given the age of the CIS system

APS needs a CIS system that can meet the changing technology needs of its customers

and the business Devices and programs

vehicles, and text e-mail notifications and rate design that were once considered

cutting edge are now commonplace and customers expect that APS will respond to their

choices Adapting and providing for customer and industry changes requires a CIS

platform that can meet customer needs

25
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1 Q. PLEASE DISCUSS APS'S PLANS TO REPLACE ITS CURRENT CIS.

2
!
3

8

E
8

APS is deploying a new system to replace its mainframe CIS. The Company is in the

process of implementing Oracle's Customer Care & Billing (CC&B) software package

a state-of-the-alt, industry-leading browser-based customer system (hereafter New

CIS). The New CIS will provide APS with the flexibility and scalability to meet

customer and technology demands well into the future. APS plans to begin using its

New CIS in March 2017.

i

9 Q. HOW DID APS IDENTIFY THE ORACLE CC&B SYSTEM?

10

E

I
3

E

3

,

88

3
I

I

APS looked at two prominent modem CIS systems that were designed to handle the size

and complexity of the Company's business. APS currently uses Oracle's Financial and

Enterprise Resource Planning systems for all of its back office work, Ag., finance

payroll and accounting, and by selecting the Oracle CC&B system, both systems will be

on a single technology platform, which makes integration, maintenance and future

upgrades easier. APS selected Oracle's system to reduce the complexity of ClS system

integration, thus improving the fit and functionality of the New CIS option with APS's

existing and new systems (for example, see Jacob Tetlow's testimony at p. 15 for

information regarding the new ADMS) The Oracle CC&B system is also used by more

worldwide.

than 50 utilities in North America, including TEP, and more than 200 utilities 3

22 Q. ARE THERE ANY BENEFITS TO CUSTOMERS FROM THE NEW CIS
SYSTEM?

Yes.

19
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Q. PLEASE EXPLAIN ANY BENEFITS.

the customer a more relevant and better experience.

The New CIS will allow for a customized customer experience.

New CIS will improve operational efficiencies and allow APS to implement more

Upgrading to a New CIS that includes many standard features allows APS to more

readily take advantage of future upgrades and software improvements issued by Oracle

customized communications, customized website visits and overall enablement giving

Implementing Oracle CC&B will allow APS to benefit from the lessons learned and

guidance of a platform already in place at more than 200 utilities worldwide, thus,

advanced billing structures that promote energy technologies customers want

industry trends.

programming or customizations.

leveraging Oracle to help APS implement industry best practices and alignment with

new system we will be able to implement different rate designs Mahout an extensive

Once APS has completed implementation and stabilization of the New CIS, APS

the New CIS will integrate with our online applications (i.e., aps.com and the new APS

expects to see timing and cost reductions for routine rate and billing changes. With this

these upgrades, it is clearly an efficiency that will benefit our customers.

amount of customized work from programmers like the current system requires. Also

app) and allow for changes across the entire platform, whereas today they are separate

systems, Although it is difficult to quantify the exact dollar amount of savings from

It is anticipated that using CC&B will minimize APS specific
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1 Q. HOW MUCH DOES THE NEW CIS COST?
i
g

2 The New CIS system is expected to have a total cost of apprmdmately $120 million (see
I

Attachment SLD-6DR),

5 Q. WILL CUSTOMERS SEE A CHANGE AFTER IMPLEMENTATION OF NEW
CIS?

7 A, Customers will experience minimal required changes. Customers will not notice any

changes to their bills or any services from our customer care center. Each customer will,

however, receive a new account number and APS will make some minor changes to its

current customer programs.

manifest itself in a better future experience for our apscom and mobile app users. In

addition, APS is evaluating the need for a comprehensive bill redesign.

The fie>dbility presented by New CIS, however, should

ENERGY SUPPORT PROGR.AMS (RATE RIDERS E-3 AND E-4) FOR LIMITED-
INCOME cUsTo1v.[ERs

16 Q. WHAT IS THE ENERGY SUPPORT PROGRAM (ESP) ALSO KNOWN AS
RATE RIDER E-3?

18 The ESP provides eligible limited-income customers with a discount on their monthly

electric bills.

21 Q. WHAT IS THE MEDICAL CARE EQUIPMENT SUPPORT PROGRAM
(MCESP) ALSO KNOWN AS RATE RIDER E-4?

23 A The MCESP provides eligible limited-income customers who require life sustaining

medical equipment with a discount on their monthly electric bills.
3
I
g

g

a
¥
E

21
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Q.

Q.

Q.

Q.

5 See Decision No. 71448 (Dec. 30, 2009)

WHAT IS THE AVERAGE AMOUNT OF THE DISCOUNT PER MONTH FOR
ELIGIBLE CUSTOMERS ON THESE TWO PROGRAMS?

WHO IS ELIGIBLE FOR THESE LIMITED-INCOME PROGRAMS?

Customers with gross monthly household incomes that are at or below l50% of federal

poverty guidelines qualify for the ESP or MCESP5 The current program eligibility is

tiered based on gross income and number of individuals in the household. For example,

a family of four would need to have a gross monthly income of $3,031 or less to qualify

for the program and receive a discount.

In the Test Year, APS provided more than $35.6 million in assistance to limited-income

customers through the ESP and MCESP programs.

Currently, the amount of the discount can vary from month-to-month. The average

discount for current customers on the ESP (Rate Rider E-3) is $34.00 per month, the

average discount for current customers on the MCESP (Rate Rider E-4) is $57.00 per

month.

WHAT IS THE TOTAL AMOUNT SPENT ON THESE LIMITED-INCOME
DISCOUNTS DURING THE TEST YEAR?

Yes. As described in Mr. Miessner's testimony APS is asking to change from a tiered

discount rate to a flat monthly discount amount for eligible customers. A flat discount

provides customers with more stability and predictability, It also is more transparent

and informs customers of how much more their bills will be when their situations

IS APS RECOMMENDING ANY CHANGES TO THE ESP?

improve and they transition off the discount program.

22
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1 Q.
Q

MR. MIESSNER DESCRIBED A MORE SHVIPLE WAY TO APPLY THE LOW- i
INCOME DISCOUNT. WILL YOU PLEASE DISCUSS THE PROGRAM
IMPLEMENTATION CHANGES THAT APS IS UNDERTAKMJG?

3 Yes. APS is currently working on implementing several changes to how eligible

customers enroll in these programs. Specifically, APS is establishing a procedure to

enroll eligible customers who have pre-qualified because they are already receiving

government assistance through a program that has similar income requirements. In

addition, APS is contracting with a third-paNy vendor to verify the income of customers

applying to enroll in the programs. The goal of these changes is to ensure that

customers who receive the discount meet the eligibility requirements and can be

promptly enrolled.

11

12 Q. WHY IS APS UNDERTAKING
VERIFICATION PROCESS?

THESE CHANGES TO ITS INCOME
i
i
I
3

14

I
!

3 I

i

1.

I The ESP program provides much needed assistance to our most vulnerable customers

To ensure that APS is reserving the assistance money for those customers that meet the

guidelines, validating eligibility is important, with verification processes in place, APS

will be able to undertake more efforts to market the program and expand enrollment to

eligible customers.

20 Q. HOW IS APS STREAMLINING
INDIVIDUALS ON ASSISTANCE?

THE ENROLLMENT PROCESS FOR

22 A3
; APS will accept applicable public assistance award letters as proof of individual's

eligibility for ESP. They will not have to provide separate proof of income. APS will

work with community agencies to ensure they understand the process and can assist

customers with the process.

1

I

A.

A.

23
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helping our community, state, and customers

Arizona is 10th in the nation for poverty-stricken population.

BRIEF DISCUSSION OF POST TEST YEAR PLANT EXPENDITURES

projects are estimated to be $120.5 million.

Customer Service in the post-Test Year plant window include:

income programs gets to the qualified population, provides an easier way for customers

already receiving assistance to enroll, and makes the discount consistent from month-to

month and clear for customers to understand.

customers .

PLEASE IDENTIFY ANY CAPITAL PROJECTS THAT WILL BE
COMPLETED IN THE CUSTOMER SERVICE BUSINESS UNIT AFTER THE
TEST YEAR, BUT BEFORE JUNE 30, 2017.

PLEASE DESCRIBE WHY ALL OF THESE CHANGES ARE BENEFICIAL

June 30, 2017 is attached to my testimony as SLD-6DR.

A list of the capital prob acts that Customer Service will place in service for customers by

New CIS is discussed on pages 15-18, and IVY is discussed on page 3 of this testimony

APS witness Elizabeth Blankenship describes the additional details of the adjustment

related to both capital projects, such as accumulated depreciation, accumulated deferred

income taxes, depreciation expense, property taxes, and interest expense.

Implementation of New CIS.

March of 2017, and is estimated to cost approximately $120 million, and

Implementation of WR modernization and enhancements.

anticipated to be in-service in July of 2016, and is estimated to cost

apprmdmately $507,000.

specifically its limited-income

The changes that we have underway ensure that the funding for limited

24

This project is anticipated to be in-service in

The two projects to be completed by

The total costs for these

APS is committed to

This project is

A.

llllll



Proiect
# Project Name Total Projected APS

Costs ($000)
1 Customer Information System S ]19,978
2 Interactive Volte Response Modemlzation 3 507

I

1 Q.

I
PLEASE IDENTIFY ANY OTHER INITIATWES THAT CUSTOMER
SERVICE IS PUTTING INTO SERVICE AFTER THE TEST YEAR.

3 In 2016, APS is executing a contract with a third party vendor to process the enrollment

and certification of customers requesting to be put on the ESP and receive the limited

income discount. APS is seeking recovery of these funds,  which are critical to

managing the ESP. A pro forma adjustment showing the funds anticipated to be spent

annually beginning in 2016 is attached to the Direct Testimony of Charles A. Miessner

as Attachment CAM-4DR.

3
12 CONCLUSION

Q. DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

14

8
3

J8
4
I
I

Yes.

I

25

3
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IX.
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How does peak usage impact your bill?
Simply put. peak usage is the one hour of the month when your energy use during on-peak hours is at its highest. On-peak
hours-which vary based on rate plan-are weekday lam altemoons through evenings when most Arizonans are coming
home from school or work and the demand for energy is high. It's important to know that peak usage is averaged over
an entire hour so you don't have to worry about any one moment in time. Because there's a direct tie between your peak
usage and your bill amount, you can save money by making small changes to your energy use.

Comparing two customers
Let's look at an example of two families-with identical appliances and rate plans-who have different peak usage
numbers based on how many major appliances they're using at the same time, during on-peak hours.

The Lara family. who puts a priority on comfort The Smith family. who is more concerned with
and convenience. comes home from work and ... saving money. comes home from work and ...

- Sets their AC at 75° - Sets their AC at 79°
- Cooks dinner - Cooks dinner

- Turns on the TV - Turns on the Tv

- Starts a few loads of laundry

l

Ovon

Was for

Dryer

Talwlslon

Alr Condltbno r On

On

On

On

On

Alr Condltlonor

Waahsfr

Dryer

Ovon

On

On

On

off

GOD kW

2.5 kW

1.5 kW

CDR

PEAK USAGE

3.8 kW

LE kW

0.4 kW

1.9kW

0.1kW

7.5 kW

Tolovlslon

PEAK USAGE

Examples are based on 1,900 sq. ft. homes du ring a typical summer evening. Kllowatt (kW) numbers are based on typical use d

|  o w

0.1 kW

3.9 kW

unrig an hour.

who wi l l  save more money?

It's no surprise that the Smith family'speak usage is almost half thatof the Lara family's given that the smiths are not
runningall their major appliances at once. So while theLara family will pay their typical bill amount, the Smith family
will save on their bill. why? Because the lower your peak usage. the greater your savings.



38.541

3 ways to save
By making small changes to when and how you use energy. you can lower
your peak usage and save money

1. shift

the use of appliances to off-peak hours when energy is more affordable
For example. set your dishwasher to run on a delay cycle and put your pool
pump on a timer

2. Stagger
the use of major appliances (air conditioner, electric water heater, dryer
oven) during on-peak hours. For example, do your laundry later in the
evening or on weekends

STACKEG USAGE STAGGEQEEI USAGE

Did you know?
Compared to other
rate plans. demand
rates give you three
ways to save money

on your overall usage by taking advantage of some basic energy-efficiency
programs, tips and tools. For example, get a rebate when you tune up your
AC. set your thermostat a few degrees higher in the summer and lower
in the winter and take our quick and easy online Energy Analyzer survey
to get an energy-saving report customized for your home

tagger
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Demand rates

can be explained

in two words:

When and How.

Demand rates are tied to the use of major appliances. When and how we use

them matters. During on-peak hours, avoid using multiple major appliances at
one time. Simply stagger use during those hours and save. It's that easy. In fact,

117,ooo APS residential customers currently use demand rates and save.

~¢.Pean
. Usage

Attachment SLD-3DR

Page l of I

~>. 'iv'If-Jr9.

. ... -et
Peak

Usageiv-%

5*)1n
. . 1

rpm . `
7:.>r1\

imps
BDI!!

rpm

Avouc L.s:r1g mu§t'ple appliances at
one time during c'1-neak hours.

Stagger npp::a'1(:e use during

on-peak hours and save.

To learn more about the advantages of demand rates, visit aps.com/demandrates
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your lifestyle
Let us help you find the best plan for you. To get started, click on the button below that Nest describes your lifestyle. You will be asked a series of
questions that will not only lead you co the best rate plan for you, but also suggest programs and tips to help you save money.

Lorem iosum dolor sit met, cons
ectetur adipiscing alit. Nullam
tincidunc egests tempo,

Lorem gypsum dolor sit met, cons
ectetur adipiscing ant. Nullam
tincidunvz egests tempo.

Lorem gypsum dolor sin omer, cons
ectenur adipiscmg epic. Nullam
tincxdunt egests tempo.

3 ways to save

> tariff sheet 8 > compare and apply ) summary of race Dlans

rwrrwcram rwrwfirwrmc

l
W
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program options
Your rate plan options. Here are ways you Carl better manage your b»ll.

ac tune up smart thermostats .. "t

IWW

as

LED programs

We offer instant
discounts on LEDs
and CFLS. Save up to
S80 over the life of
each bulb.

other APS
programs

Vve offer a wide

variety of energy
saving programs for

your convenience
and energy needs,> find retailers

Replacing your Iwvac
unit isn't the only
way to save on

cooling costs. Let a
qualified trade ally
perform an advanced
diagnostic tune~up
and you could save
up to 20%.

Find rebates for

programmable
thermostats.
Set yours to
automatically
raise or lower your
temperature settings,
helping manage your > other programs

bill.

> APS qualified
suppliers

how demand rates work

rata! usage
my¢np¢¢

Simply put, peak usage is the one hour of the month when your energy use during
on-peak hours is at its highest. On-peak hours, which vary by rate plan, are weekday
afternoons through early evenings,

•
Demand rates are tied to the use of major appliances during on-peak hours. The more
you stagger the use of major appliances during those hours, the more you save.

Demand rate plans have three components:

Service Charge:
Se:vice charge for your
connection to the grid

Total Usage: off-peak
and on~peak energy
user! > learn more

Peak Usage: highest
one hour cf energy used
during on-peak hours

peak
usage

service
charge

outage center I safety I careers ! construction corner I Installers | contact us
> en espaliol?

top residential links

payment options

payment programs

house of rebates

compare service plans

home checkup

service orders

follow us

facebook

ritter

youtube

Iinkedin

top business links

payment programs

Mreet of rebates

landlords

trade allies

service plans

service orders

community & environment

economic development

givingprograms

recent stories

volunteers

educational resources

business motoring

our company

newsroom

careers

az energy future

supplier dlvers3ty

rates & regulations

generation

my account I residential I business I community & environment I our company
site map I sewlce areas

see what's next for Arizona's energy future

Qans
copyright © 2015 Aps. all rights reserved

a

> privacypolicy > terms & conditions



Your rate plan will be changing as of [DATE TO COME]
Here's what you need to know
We are introducing new residential rate plans that give you the opportunity to save by simply managing when
and how you use energy.

To help you maximize savings and minimize effort, we'll automatically switch you to the rate plan that works
best for you based on your current usage. Therefore, no action is required on your part. However, if you prefer
to compare plans, please visit aps.com/findmyplan or call 800-###-####.

Your new rate plan is: [INSERT RATE PLAN NAME. HERE].
Your first bill reflecting your new rate will be: [INSERT MONTH/YEAR HERE]

Why the change?

Weekdays from 3pm-8pm, when most Arizonans are coming home, is when the demand for energy is high,
causing the price of electricity to increase. This time of day is known as on-peak. To help manage the overall
demand of energy AND help you save money, our new rate plans encourage the use of electricity during off-
peak hours when the price of electricity is lower.

ON AND OFF-PEAK HOURS

Understanding when and how you use energy matters.
Always

Off-peak

Off-peak
Off-peak

On~peak

SumMonday-Friday, 8pm-3pm and all day Saturday and
Sunday, when energy use is lower and electricity is
less expensive.

Bpm

Mon-Fri Sat-sun

On-Peak Monday-Friday, 3pm-8pm, when energy use is higher
and electricity is more expensive.

PEAK USAGE

Peak Usage Your highest one lour of on-peak energy use during a
billing cycle (also referred to as "demand"). You can save
money by making small changes to your peak usage.

Energy used during on-peak hours

3 ways to save during on-peak hours (3pm-8pm on weekdays)

We will automatically switch you to the rate plan that works best for you based on your usage. For further
details on this plan or to compare plans and to get options to fit your lifestyle, go to aps.com/findmyplan or
call 800-###-####.
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DIRECT TESTIMONY OF JAMES c. WILDE
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

U)ocket No. E-01345A-16-0036)

I.

Q.

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS AND OCCUPATION.

My name is James C. Wilde. I am the Director of Resource Planning for Arizona Public

Service Company (APS and Company). My business address is 400 N. 5th Street,

Phoenix, Arizona, 85004. I received a Bachelor of Science degree in Corporate Finance

from Grand Canyon University and a Master of Business Administration from Grand

Canyon University. I joined APS in 2003. Prior to being named Director of Resource

Planning, I was the Director of Enterprise Risk Management,

Q. WHAT ARE YOUR RESPONSIBILITIES AT APS?

I oversee APS's Integrated Resource Planning efforts through which APS plans and

develops resources to meet the future electricity needs of all its customers.

Q. WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY?
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17 A.
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27

28

I discuss the changing nature of customer demand patterns and a general shift from the

need for electric resources that provide energy year around, to those resources that are

highly dispatchable for meeting customer's peak summer-time demands. Through this

discussion, I demonstrate the need for flerdble peaking resources in the APS portfolio

and the benefits of participating in the Energy Imbalance Market (ElM), as well as a

need to re-align APS's Demand Side Management (DSM) programs with an emphasis

on shifting energy savings toward meeting late afternoon and evening peak demand.

Through the discussion of changing demand patters, I will also demonstrate the need to

update customer price signals through demand based rates and updated time-of-use

(TOU) rates. I will then discuss APS's Coed Strategy and demonstrate the customer

benefits of retiring Cholla Unit 2 and the Company's decision to no longer bum coal at

1



1

2

the remaining units at Cholla by the mid-2020's. Through the discussion on APS's Coal

Strategy, I will demonstrate that, should the Clean Power Plan (CPP) come to fruition,

APS is well positioned to comply, given its current understanding of the potential

requirements.

3

4

5

6 SUMMARY OF TESTIQMONY

7

H.

Q. PLEASE PROVIDE A BRIEF SUMMARY OF YOUR DIRECT TESTIMONY

8

9

10

11

12

13

14

15

16

17

18 regional energy markets, specifically through participation in the EHVI.

19

20

As described in the Company's 2014 Integrated Resource Plan, low natural gas prices,

combined with the cost of environmental regulations and increases in solar generation

are having significant impacts on APS's overall resource picture, as well as the region's.

Specifically, increasing penetration of solar on APS's system and throughout the region

has dramatically changed not only the resource requirements, but the nature of power

consumption on APS's system and pricing patterns in wholesale energy markets. The

growth of solar generation causes APS to need more flevdbly dispatched peaking

resources to integrate the increased levels of renewable energy into the electric grid. As

APS shapes its resource portfolio to provide a platform for integrating increased levels

of renewable energy, resource integration will also be aided by greater participation in

Increased

penetration of variable resources has shined a light on the opportunities and benefits of

increased market transactions with a broader set of trading partners. With a broader set

of trading partners comes diversity of demand patterns and diversity of resources.

Combining the diversity benefits of the participating EIl\/I balancing authorities is

expected to provide cost savings for customers.

21

22

23

24

25

26

27

My testimony also demonstrates the need to re-adign the programs in APS's DSM

portfolio. Given continued low natural gas prices, increasing penetration of renewable

energy resources arid corresponding low wholesale market power prices, some of the

28
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1

2

DSM measures currently being offered to APS customers are either no longer cost-

effective or are simply no longer needed. A re-alignment of these programs to focus

more on reducing summer-time peak demand and less on reducing energy usage during

mid-day non-summer periods is needed, especially given the abundant and low cost

energy supplies available during non-summer mid-day hours when solar energy

produces the majority of its output.
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4

5

6

7

8

9

10

11

12

13

14

Consistent with customer demand patters and wholesale market pricing changes, APS

will also need to respond by re-aligning its generation fleet with dispatch flexibility

being the central theme. Flexible peaking generation such as the Ocotillo Modernization

Project (OMP) and customer-sited microgrid resources provide the fie>dble dispatch

characteristics our system needs today, and will increasingly need in the future. These

types of resources are necessary and in the public interest because they provide a

platform to integrate increasing levels of renewable energy resources.
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27

Sending proper price signals to incentivize customer demand patterns that better align

with system costs is perhaps at the core of the solutions needed. APS's customer

demand patters have changed significantly as a result of rooftop solar penetration, but

customer price signals have not. As a result, customers are being incentivized to save

energy at times of the day when energy supplies are abundant and lower cost, rather than

during peak demand and high cost hours. Aligning price signals that are reflective of

current market supply and demand factors will help customers ultimately save money by

helping to reduce the amount of new generation that would otherwise be needed on the

system.

While continued low natural gas prices provide clear savings for this portion of APS's

current and future fleet, they also have created opportunities for customer savings in the

28
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coal fleet. In its 2014 IP, APS discussed how low natural gas prices have changed the

fleet outlook and how APS expected to be utilizing more natural gas resources in the

future. As this specifically relates to the Cholla Power Plant, APS retired Cholla Unit 2

in October of 2015 and announced it would no longer bum coal in the remaining Cholla

units by no later than the mid-2020's. While APS retains the option to convert the

remaining Cholla units to natural gas operation, the 2014 IP contemplated a retirement

of the two remaining units by 2025. The 2014 IP demonstrated savings for this

retirement case of approvdmately $100 millions in net present value (NPV). Today, the

updated estimate of NPV customer savings of the retirement case is approvdmately $400

million.

'THE CHANGING LANDSCAPES
AND THE ENERGY MARKETS

SOLAR PENETRATION, CUSTOMER DEMAND

Q. PLEASE DESCRIBE HOW INCREASED SOLAR
CHANGED THE NATURE OF CUSTOMER DEMAND?

PENETRATION HAS

As demonstrated in Figure 1, net customer load shapes are changing, especially in non-

summer months as solar penetration continues to increase. Non-summer net demand

drops in the middle of the day when solar is producing, creating a steep ramp down into

the mid-day hours and back up into the peak evening hours when solar shuts off and

other resources need to be started to meet peak demand. In Cadifomia, they call this

non-summer load shape the "duck curve" because it has a tail, a belly in the middle, and

a head at the end of the day when net customer demand is high.
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1 See Docket No. E-00000V-13-0070, APS's 2014 IP at page 61.
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APS Evolving Load Shape
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Figure 1.

Summer-time net load after the effects of renewable energy is also changing APS's peak

from around 5 p.m. to around 6 p.m., and peak is expected to shift to 7 p.m. or later by

the mid-2020's as Figure 2 illustrates.

Figure 2.
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The shift in the timing of net peak load is due to increases in solar penetration on the

system. For example, while the sun is highest in the sky around noon to 1 p.m., rooftop

solar produces most of its output as its position is fixed and primarily southward facing.

5



Renewable Energy Contribution - Peak Day
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However, as the sun begins to set toward the end of the day, solar output drops

dramatically as shown in Figure 3 .- just at the mc when our customers are using the

most energy. As can be seen from the chart below, rooftop solar's output profile does

Conversely, single-axis-tracking

(SAT) grid-sca1e solar, like AZ Sun plants, produce more we energy and provide more

power later in the day, making it better suited for meeting the high customer load seen

on a typical summer afternoon.

not align with how customers actually use energy.

Figure 3.

HOW DOES INCREASED SOLAR GENERATION AND CHANGING DEMAND
IMPACT APS'S RESOURCE FLEET?

Steep reductions in demand followed by steep increases can present operational

challenges to the overall resource portfolio. During low demand periods in the midge
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of a non-summer day, APS must turn down generating units or shut them off entirely to

make room for solar production. Due to operational limitations, once larger units are

6
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shut dl they typically cannot be restarted for up to eight hours or even longer in the

case of a coal unit, making them unavailable for the evening peak. Because of these

operational limitations, more flexible generating units are often utilized. Flexible

resources such as combustion tulhines, reciprocating engines, energy storage and

demand response are well suited to respond to these challenges. As rooftop solar

penetration increases, APS's resource fleet will increasingly need more dispatch

flexibility and these types of resources can provide a platform for integrating more solar

onto the grid.

HOW HAVE WHOLESALE POWER MARKETS CHANGED AS A RESULT OF
INCREASES IN SOLAR GENERATION?

Along with regional increases in solar penetration, wholesale power prices at the Palo

Verde hub have also changed, primarily in non-summer months when there is an

abundance of solar generation on the system and relatively low customer demand. As

demonstrated inFigure4, power prices are lower in the middle of the day when solar is

producing its maximum output.
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Figure 4.
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This trend toward lower priced energy during mid-day hours is likely to continue and

even grow as California approaches its new, higher renewable portfolio standard of 50%

renewables by 2030, bringing more solar to the region. Lower wholesale power prices

can present customer savings opportunities for utilities like APS who are able to make

economic purchases during these hours. However, in order to be able to make these

purchases, APS must make room on its system. In order to make room, APS must either

back down other generation or shut it off entirely. As discussed above, flexible

resources like combustion turbines can be shut off and started back up hours later.

Larger units like combined cycle or coal units are not, however, designed to be this

flexible and have limited capability to respond to the growing need for flerdbility.10

11

12 Q. WHAT DO ALL OF THESE
RESOURCE PORTFOLIO?

CHANGES MEAN FOR APS'S FUTURE

13

14 A. While lower wholesale power market pricing is good for customers today, APS must

also plan for the future by making changes in APS's resource portfolio to be able to

make room for even more solar on our system.

market prices, combined with the high cost of environmental regulations and increasing

penetration of rooftop solar will necessitate more flexibly dispatched resources and

fewer traditional base load resources.

As discussed in the 2014 IP, low

Q. HOW IS APS PLANNING TO ADAPT TO THESECHANGES?
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22 A.

23

24
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26

27

APS is executing a number of integrated strategies to adapt to the changes in its load

shape and the markets. First, APS will be implementing its OMP and microgrid projects

to increase the amount of fast ramping flexible resources it has in its portfolio. Second,

APS is executing its strategy to manage coal generation and attendant environmental

regulations. APS retired the smaller, less efficient Four Comers Units 1-3 and Cholla

Unit 2. APS has also committed that it will no longer bum coal in Cholla Units l and 3

28
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after the mid-2020's and will continue to monitor and evaluate the economics of the on-

going operations of Cholla Units 1 and 3.

THE NEED FOR ADDITIONAL
CHANGING LOAD SHAPE

RESOURCES AND EFFECTS OF THE

GOING FORWARD, WILL ADDITIONAL RESOURCES BE NEEDED TO
MEETAPS CUSTOMERS' ELECrRICrrY NEEDS?

Yes. As demonstrated in Figures 5 and 6, and as discussed in its 2014 IP and 2017

Preliminary IP, APS has significant resource needs into the future. In total, APS

expects to need over 3,500 MW of additional resources by 2022 to cover power contract

expirations and anticipated future load growth. Figure 5 shows APS's cumulative

resource needs through 2032, and Figure 6 shows the new resource contributions

needed to meet the cumulative resource needs - including anticipated customer

resources such as rooftop solar and DSM.
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Figure 5.
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HOW DOES APS PLAN TO
INCREASED PEAK CAPACITY?

MEET ITS CUSTOMERS' NEED FOR
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As discussed in its 2014 IP and 2017 Preliminary IP, APS has a multifaceted plan to

meet its future load growth needs. One of the first steps is the implementation of APS's

OMP, which replaces approximately 220 MW of natural gas powered steam turbines

installed in the 1960s with 510 MW of state-of-the-art, fast ramping combustion

turbines. APS has also issued an all-source request for proposal (RFP) seeking 400 -

600 MW of flendble, peaking capacity to be in commercial operation starting in 2020.

The remainder of APS's near term needs will be primarily met with resources such as

market purchases, microgrid resources, demand side management programs and

renewable energy _
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1 Q. WHAT ROLE DO YOU ANTICIPATE THAT BATTERY STORAGE WILL
HAVE IN HELPING TO MEET APS'S RESOURCE NEEDS?

2
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Battery storage is anticipated to play a role in APS's future resource fleet, providing that

costs come dow11 as expected and the technology is sufficiently mature, APS is

currently anticipating that by the early to mid-2020's, battery storage will begin to be

cost effective relative to other technologies and will look toward the recently issued all-

source RFP for current price information. However, APS is not waiting until the 2020's

to investigate the potential to add this important resource. As discussed in Mr.

Bordenkircher's testimony, APS is planning to gain experience with battery storage as

part of its Solar Partner Program as well as its Solar Innovation Study. While the

backbone of the future flexible resource fleet is prob ected to be quick-starting natural gas

generation, battery storage levels in APS's resource portfolio are planned to increase as

costs become more competitive with other resource options.13

14

15

16

Q. HOW WOULD DEMAND SIDE MANAGEMENT HELP ADDRESS APS'S
CHANGING RESOURCE NEEDS AND CUSTOMER LOAD SHAPES?

17 A.
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The current Energy Efficiency Standard was written at a time when renewable resources

were not as abundant in the region as they are today. As I explained earlier in my

testimony, increasing levels of renewable resources have changed APS's net load shape

and have impacted wholesale power market prices. Because of these changes, resource

needs have changed. APS now has access to plentiful supplies of resources during non-

summer months, especially during mid-day hours when solar production is at its highest.

Due to the availability of low-cost, abundant energy supplies during non-sumrner

months, APS will need to re-evaluate the DSM programs needed for the future. Many

of the current programs provide energy savings during these non-summer mid-day

hours. Since APS's resource needs have shifted toward evening hours when the sun is

setting and solar is producing little if any energy, APS now needs programs that create

28
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10

targeted energy and demand savings in the late afternoon and evening hours. In

addition, as APS experiences growth on its system, there may be opportunities for

implementing DSM programs on targeted distribution feeders to help defer eqtUpment

upgrades. Because of these changes, APS is in the process of re-evaluating its portfolio

of DSM programs to make them more focused on reducing peak demand, rather than

simply reducing energy across all hours of the year. Such refocused programs will not

only align better with actual resource needs, but will also provide additional education

and resource opportunities for customers if they choose to manage their demand in

response to APS's new proposed three-part rates. APS is providing more detail

regarding proposed changes to DSM programs in its 2017 DSM Implementation Plan.

11

12

13

14

Q. WOULD DEMAND RATES AND CHANGES TO THE TOU PERIODS ASSIST
APS IN RESPONDING TO THE CHANGING LOAD SHAPES?

Yes. The changes to customer load shapes and wholesale power markets have made it

clear that an update to APS's rates is needed. As discussed in Mr. Miessner's testimony,

demand rates coupled with time-of-use energy charges can help decrease peak system

demand.

15

16

17

18

19

20

21

22

Q. APS HAS PROPOSED CHANGING THE TOU PERIODS USED IN ITS RATES.
WHY IS THAT NECESSARY?

23

APS has both 9 a.m. - 9 p.m. and 12 p.m. - 7 p.m. TOU periods, although the 9 a.m. - 9

p.m. period is currently frozen. APS's TOU periods were developed at a time when

there were negligible amounts of solar resources on the APS system, or M the region.

Where DSM programs and TOU rates were developed in part to help flatten the load

profile, rooftop solar works against this and actually makes the customer load profile

worse.

24

25

26

27

The result is that APS's 12 p.m. to 7 p.m. TOU period, for example, sends

customers a price signal to conserve power during times when there is either low

28
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demand, or low wholesale prices, or both. As Figure 7 depicts, wholesale power prices

are following a similar pattern to APS's load shape. During times of low demand,

wholesale power prices are low, and conversely, at times of higher demand, wholesale

power prices are higher.

Figure 7.
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As the charts above demonstrate, the current TOU period of 12 p_m. to 7 p.m. no longer

provides an appropriate price signal given the changes to load and wholesale power

prices. Put simply, the current TOU on and off-peauk periods send the wrong price signal

at the wrong time. They incant customers to conserve energy mid-day and early

13
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afternoon when customer demand and wholesale prices are low and energy is abundant

on the regional system, and fail to encourage energy and demand reductions in the

evening hours when wholesale prices are high and system demand is peaking.

IF THE CURRENT 12 P.M. TO 7 p.M. PERIOD
APPROPRIATE, WI1AT PERIOD IS APPROPRIATE?

IS NO LONGER

During summer and especially non-summer months, higher customer demand and

wholesale maker pricing have shifted later into the evening hours. I n

months particularly, die peak is generally expected to occur between 7 p.m. and 9 p.m.

as the prior charts illustrate. In the summer months, APS's peak has generally occurred

between 4 p.m. and 6 p.m., although very high loads continue into die evening hours due

to homes and other infrastructure retaining heat. APS's summer peak is expected to

non-summer

shift further toward early evening hours as more solar is added to the APS system.

Because of these later peak load conditions, a TOU period of 3 p.m. to 8 p.m. would be

more appropriate. Using fall and summer months as examples, Figures 8

demonstrate how a later TOU period would better align with the later peak load

conditions and wholesale market pricing.
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Q. HAVE UTILITY AVOIDED COSTS BEEN IMPACTED BY THE CHANGING
LOAD SHAPES YOU HAVE DESCRIBED?

Yes. The changing system load shape attributed to the increasing penetration of rooftop

solar impacts avoided costs in a similar fashion. Increasing rooftop solar reduces system

net energy consumption and associated avoided costs during solar production hours.

Specifically, a large percentage of energy from rooftop solar is exported to the grid

during times when there is low overall system demand. As a result, the avoided costs

can be even lower for the exported energy portion of rooftop solar production.

Q. DOES THE EPR-6S RATE RIDER MR. MIESSNER REFERENCES IN HIS
DIRECT TESTIMONY TAKE INTO ACCOUNT THE EXPORT ENERGY
SHAPE ASSOCIATED WITH ROOFTOP SOLAR?

No. The EPR-6S Rate Rider reflects an avoided cost based upon a traditional, firm

block energy purchase over all hours of the year. Rooftop solar customers export energy

to the grid primarily in non-summer months. During the high energy usage periods of

summer months, very little rooftop solar energy is exported during peak demand hours

when wholesale market prices and associated avoided costs are higher. Accounting for

this pattern of energy exports significantly lowers the avoided costs associated with

rooftop solar.

Q. HAVE YOU ESTIMATED WHAT THE AVOIDED COST DIFFERENCE IS
BETWEEN THE PROPOSED EPR-6S PURCHASE RATES FOR EXPORT
GENERATION AND WHAT A SHAPED ROOFTOP SOLAR EXPORT ONLY
ENERGY RATE MIGHT BE?
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Yes. The proposed EPR-6S rate is higher than the avoided costs of a shaped, rooftop

solar export only rate. For example, the weighted annual average energy cost on the

EPR-6S would decrease from 2.90 ¢/kwh to 1.78 ¢/kwh if the rate reflected only the

value of rooftop solar exports.

15

l I



Q. WHAT IS THE RELATIONSHIP BE EEN THIS AND THE VALUE OF
SOLAR DOCKET, HAPPENING IN DOCKET no. E-00000J-14-0023?

The value of solar docket has evaluated methodologies that include export only energy

values associated with rooftop solar. That docket is expected to conclude later this year

and the outcome of that proceeding could be relevant to the decision on the export rate

in this case.

Q. GIVEN THE LARGE AMOUNT OF RESOURCES NEEDED IN THE FUTURE,
WOULD DEMAND RATES HELP ADDRESS THESE NEEDS?

Yes. Since APS must build or procure sufficient resources to meet summer-time peak

demand, a rate structure that coincides with that peak demand would be appropriate.

Without demand rates, customers do not have as much of an incentive to reduce demand

at the time of peak. As a result, APS will need to build or procure more resources than

otherwise would be necessary. With demand rates, customers would receive a price

signal that would further incentivize them to reduce consumption at the time of peak.

By aligning customer price signals with peak demand, APS could defer building or

procuring resources in the future since customers would be incentivized to reduce

demand.

ENERGY IMBALANCE MARKET

Q. EXPLAIN WHAT THE ElM IS?
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The ETM is a sub-hourly read-time energy market that optimizes the dispatch of

generators within and between balancing authority areas every 15 and 5 minutes. This

market supplements the existing day ahead and hourly energy trading practices that are

used to lower customer costs by achieving a more efficient dispatch of generating units

to meet APS customer load. The dispatch of generation under the ElM is expected to be

16
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1

2

more efficient due to this market having more resources and load to optimize against,

and more frequent transaction opportunities.

3

4

5

6

EHVI participation is voluntary and is different from joining the California Independent

System Operator. Utilities that participate in the ElM do not relinquish control of their

generating or transmission assets, and maintain dl of their reliability and compliance

responsibilities.7

8

9 The ElM market will not replace existing wholesale energy markets and APS will

continue to transact through e>dsting market mechanisms while participating in the EHVI.

The ElM is designed to complement each utility's e>dsting energy trading practices, not

replace them.

10

11

12

13

14 Q. EXPLAIN HOW APS'S PLANNED PARTICIPATION IN THE EHVI FITS WITH
THE CHANGING MARKETS YOU HAVE DESCRIBED?

15

16

17

18

As you can see from Figure 10, there is a direct relationship in the timing of solar

generation output to low and negative wholesale market pricing during non-summer

months.

advantage of these beneficial pricing opportunities on behalf of customers. The ElM

prow'des APS the ability to transact power in 5 minute increments. Transacting in 5

minute increments provides utilities not only opportunities to purchase power at low

prices, but also opportunities to sell power at higher prices.

By participating in the ElM, APS will have more opportunities to take

19
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Participating in regional energy markets is helpful in optimizing generation dispatch

decisions.

forecasting net customer demand, it is perhaps more important than ever that APS fully

With increasing levels of rooftop solar adding more complexity to

participate in this market to help integrate renewable energy supplies. Participating in

the ElM provides an additional tool to fine tune its dispatch decisions and save

customers money.

Q- IS ElM A SUBSTITUTE FOR DEVELOPING NEW RESOURCES IN THE
RESOURCE PLAN?
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No. Participating in the ElM does not alter each utility's resource planning/procurement

accountabilities. Each ElM participant is required to have sufficient resources to meet

their own peak load needs and to satisfy their own operational requirements - for

18
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1

2

example, having sufficient resources to meet their own planning reserves and flexible

ramping capabilities to meet their own "duck curve" challenges.

3

4

5

6

7

8

9

The ElM is not a substitute for flexible capacity in the resource plan. Rather, the ElM is

a sub-hourly rea1-time energy market in which sales and purchase opportunities vary

with each increment of time. The ElM is essentially an optimization tool used once the

resource plan's assets are already in place. Utilities must still prow'de for their own

resource adequacy by procuring or constructing sufficient resources to meet their

customer's needs.

10

11 Q. HOW WILL CUSTOMERS BENEFIT FROM APS'S PARTICIPATION IN THE
E t ?

12

13

14

15

16

APS's participation in the EHVI is expected to result in savings to customers by reducing

production costs due to improved access to a diverse set of resources and load across the

broader geographic footprint. The anticipated annual benefit to APS customers is

expected to be in the range of $7 to $18.1 million per year.2

17

18

19

20 The EHVI will deploy software that identifies profitable trading

21

22

23

ElM provides increased flexibility to handle intra-hour variations in load and variable

resource output. This increased flexibility is important as more renewable energy is

added to the grid.

opportunities between balancing authorities on both a 15 and 5 minute basis. This new

software system optimizes resource selection and transmission utilization while

recognizing constraints, something that cannot be done using existing business practices.

24

25

26

27 2 See Docket No. E-00000V-13-0070, APS's Energy Imbalance Market informational filing (April 17,
2015)
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1

2

3

4

5

6

7

8

9 As an ElM participant, APS would have the opportunity to sell

10
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23

Taking advantage of the diversity of loads and resources across the ElM footprint allows

ElM participants to individually carry a reduced amount of reserves intended for intra-

hour fluctuations in load and renewable resource output. Because the ElM optimizes

generation across the entire participant footprint every 15 and 5 minutes, production cost

savings are realized for participating utilities arid their customers. Specifically,

participation by APS in the ElM would yield two principal benefits:

1.) Sub-hourly dispatch benefits. APS will realize the efficiency of optimized combined

15 and 5 minute dispatch and read-time unit commitment across APS and the current

Elivr footprint.

power above cost or purchase power if it's cheaper than APS's cost, on a 5 minute

basis. This represents an increase in capabilities compared to bilateral transactions

that are typically done on an hourly basis.

2.) Reduced fierdbility reserves. In this content, the term "flexibility reserves" refers to

the on-line generating capacity that is needed to respond to minute-by-minute

variations in customer demand and/or renewable resource production. By reflecting

the diversity of load and renewable resource variability across the APS system as

well as the footprint of current ElM participants, APS will be able to carry less

fie>dbility reserves needed to manage these variations than if operating alone.

Currently, APS maintains flexibility reserves to manage load and renewable

generation fluctuations within the hour. However, due to the diversity across the

broader ElM footprint, the variability of the entire system may be less than the sum

of the individual utilities' variability. This expected reduction in reserves benefits adj

ElM participants, providing for customer cost savings.
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1 OCOTILLO MODERNIZATION PROJECT

2

VI.

Q. WHAT IS THE OMP?

The OMP retires 220 MW of aging steam generating units located at APS's Ocotillo

Power Plant in Tempe and replaces them with 510 MW of state-of-the art combustion

turbine technology, for a net site increase of 290 MW,

3

4

5

6

7

8 A.

Q. WHY IS APS UNDERTAKING THE OMP?

9

10

11

12

13

14

15

16

17

18

19

20

As noted in Commission Decision No. 75068, the OMP offers "a unique opportunity to

add capacity at a strategic location within the Phoenix Load pocket." In addition, the

OMP adds peak capacity that will be needed to meet future resource needs and the new

combustion turbines will provide operational fleidbility in APS's portfolio to help

manage an evolving load shape while integrating increasing levels of renewable energy.

The combustion turbines selected for this project are capable of multiple starts and stops

each day and have fast ramping capabilities, so they start providing power to the grid

within six minutes and can be at full capacity in less than ten minutes. Thus, the OMP

provides a key resource to help address the changing load shape and increasing

renewable energy on APS's system. Finally, the site's attributes and e>dsting

infrastructure which includes, among other things, e>dsting water supplies, e>dsting

natural gas pipelines and transmission infrastructure provide for a favorable economic

opportunity for APS's customers. The unique location of the OMP in the Phoenix load

pocket also affords dynamic voltage support for the grid.

Q. ARE THERE OTHER BENEFITS TO THE OMP?

21

22

23

24

25

26

27

Yes. The new combustion turbines will be more efficient than the existing generating

units. They have lower NOt and CO emissions on a per kph basis. In addition, they

utilize hybrid cooling technology that will result in less water use on a per kph basis.

28
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HOW DOES THE OMP HELP ADDRESS THE CHANGES IN CUSTOMER
LOAD SHAPES AND WHOLESALE ENERGY MARKETS YOU HAVE
DESCRIBED ABOVE?

Flexibly dispatched generation, such as the combustion turbines APS will be installing

as part of the OMP, will increasingly be needed in the APS portfolio to provide a

platform to integrate renewable energy and respond to the changing load shapes. As

wholesale power markets continue to evolve, f leadble generation provides APS the

capabil i ty to adjust generation output as needed to take advantage of  economic

wholesale market opportunities, thereby saving customers money. As Figure 11below

illustrates from 2019 model forecast data, OMP's operational characteristics are well

suited to meet summer-time peak conditions, while integrating renewable energy

variability and taking advantage of wholesale market pricing opportunities.

Figure 11.

ARE THERE OTHER REASONS THAT APS DECIDED TO PURSUE THE
OMP?

1 Q.

2

3 A.

4

5

6

7

8

9

10

11
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14
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16

17

18

19

20

21

22

23 Q.

24

25 A.

26

27

28

Yes. In addition to meeting the resource needs identified above, the OMP site provides

transmission support for the Phoenix load pocket by balancing the flow of electricity in

the Phoenix area. Also, the existing steam unit technology has become obsolete and it

22
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has become increasingly difficult to find replacement parts and people with the skills to

do regular maintenance and repairs on the outdated machines.

Q. DID APS CONDUCT A COMPETITIVE RFP FOR THE OMP?

Yes.

Q. WHAT WERE THE RESULTS OF THAT COMPETITIVE RFP?

The results indicated that the OMP was the low cost option for customers. Naw'gant

consulting performed the role of Independent Monitor and their letter validated "the

fairness and transparency of the solicitation and evaluation processes conducted by

APS." Navigant also stated that "APS performed its Proposal evaluation and subsequent

selection process in a logical, unbiased, and comprehensive manner consistent with

other power supply offer evaluation processes we have performed or observed."3

MANAGED COAL STRATEGY INCLUDING RETIREMENT OF CHOLLA 2 AND
CLEAN POWER PLAN

Q. PLEASE DESCRIBE
CHOLLA UNIT 2?

THE COMPANY'S RATIONALE FOR CLOSING

As discussed in APS's 2014 IP as Amended, the closure of Cholla Unit 2 provided

significant economic and environmental benefits for APS's customers. Cholla Unit 2

required significant and expensive upgrades to comply with the federal Merciuy and Air

Topics Standards (MATS) and the Regional Haze Rule. Cholla 2 did not have fabric

filters to manage mercury emissions, nor did it have selective catalytic reduction (SCR)

this is similar to Four Corners Units 1-3, which were retired at the end of 2013. Since

Cholla 2 does not have either of these pieces of equipment, it would have been very

1
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5 A.
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8 A.
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15 VII.
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A.
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3 See Docket No. E-00000V-13-0070, APS's Notice of Filing Independent Monitor's Certification Letter
(September 1, 2015).
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1

2

3

costly to comply with the increased environmental regulations and as a result, Cholla 2

was retired on October l, 2015. Unlike Four Corners Units 4 and 5, Cholla has much

smaller units and as a result, there are no economies of scale. So, when costly

environmental upgrades were required to be added, there simply wasn't enough energy

produced from the smaller units at Cholla to absorb the high cost of the additional

emissions equipment that would be required. Put simply, it was not cost-effective to do

the environmental upgrades necessary to continue the operation of Cholla Unit 2.

4

5

6

7

8

9

10 A.

11

Q. WHAT ARE APS'S PLANS FOR CHOLLA UNITS 1 AND 3?

12

13

14

APS is continually assessing the best path for the remaining Cholla units based upon

economics and the changing environmental regulatory landscape. In communication

with PacifiCorp and the Environmental Protection Agency, APS has decided that it will

no longer bum coal in Cholla Units l and 3 after the mid-2020s but has not yet

determined whether the units will be retired or converted to natural gas.

15

16

17

18

19

20

21

22

The Managed Coal Strategy in APS's 2014 IP demonstrated the cost-effectiveness of

APS's plans for Cholla as well as the remainder of our coal fleet. In particular, APS

examined a scenario where Cholla 2 would be retired by April of 2016 and Cholla Units

1 and 3 would be retired by no later than 2025, after the existing coal contract expires.4

The scenario assumed that Cholla coal generation would be replaced largely by natural

gas generation. This scenario produced approMmately $100 million of customer savings

over continuing to operate the units past 2025.

23

24

25

26

27

4 Peabody Coalsales LLC (a Peabody Energy Corp. subsidiary), is the sole provider of coed to the Cholera
Power Plant. While the Peabody bankruptcy has not yet affected delivery, on May 4, 2016, APS filed a
motion with the U.S. Bankruptcy Court for the Eastern District of Missouri to seek a determination that
APS has the right to terminate its coal supply agreement for the Cholla Power Plallt. The motion has not
yet been led on. Should the agreement be terminated, APS will evaluate its options to purchase coal
from available resources.

28

24

III



Q. HAS THE COMMISSION APPROVED THE RETIREMENT OF CHOLLA
UNIT 2?

Yes. In the 2014 IP process, APS requested that the Commission approve, pursuant to

A.A.C. Rule 14-2-704(E), APS's proposed plan to retire Cholla Unit 2. In Decision No.

75068, the Commission Ordered "that the proposed retirement of Arizona Public

Service Company's Cholla Unit 2 is approved as provided in A.A.C. Rude 14-2-704(E)."

The Commission made no determination of a specific treatment or recommendation for

rate base or ratemaking purposes.

Q. IS CHOLLA THE ONLY PLANT INVOLVED IN THE MANAGED COAL
STRATEGY YOU DESCRIBED? WHAT ABOUT FOUR CORNERS AND
NAVAJO?

No. APS's plan for Four Corners continues to be executed. Due to the large size of

these units, the economics of continuing to invest in this plant was overwhelmingly

favorable for APS's customers as demonstrated during the last rate case. At this point,

APS and the other owners have begun work to install the required SCR upgrades by

2018, and the on-going lease and fuel agreements have been signed by the continuing

owners. APS witness John Lucas provides additional information about the Four

Corners SCR project in his testimony.
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APS's other interest in coal generation is at the Navajo Generating Station in Page, AZ.

APS's share of this plant is 315 MW, or 14% of the plant's output. There are currently

three large generating units at the Navajo site, but due to the departure of Los Angeles

Department of Water and Power and NV Energy by the end of 2019 coupled with an

agreement with the EPA regarding future emission controls, it's likely that one of the

units will close by 2020. The current lease and coed supply agreements expire at that

time, so the continuing ownership amounts and agreements are currently being

evaluated. As a result of the upcoming decision as to whether to continue in the plant

A.

25



beyond 2019, APS will be perfonning analysis and considering what is best overall for

customers. At this time, APS has made no decision regarding its future participation at

Navajo.

Q. PLEASE EXPLAIN How THE CLEAN POWER PLAN AFFECTS THE
MANAGED COAL STRATEGY THAT WAS DESCRIBED AND THE
OVERALL RESOURCE PLAN?

The Managed Coed Strategy is driven by three primary factors: competing low natural

gas prices, the high cost of compliance with environmental regulations at coal plants,

and increasing levels of rooftop solar. E>dsting environmental regulations deal primarily

with reducing nitrogen o>ddes and mercury, while the CPP deals with reducing carbon

die>dde (CON). The regulations impacting the coal fleet associated with reducing

nitrogen o>ddes and mercury are not part of the CPP, but rather part of the Clean Air Act

Regional Haze Rude and associated Best Available Retrofit Technology assessment, as

well as the MATS respectively,
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With respect to APS's easting power plants, the CPP imposes state specific goals to

achieve reductions in CON emission rates from existing generators, based on 2012

emissions. The rule provides guidance to states in developing plans to meet the interim

goals from 2022-2029 and the final goals from 2030 and beyond. Under the rule, States

would have been required to submit their plans to EPA by September of 2016, unless

granted an extension. Even though the CPP has been stayed, the Arizona Department of

Environmental Quality and the Arizona utilities are working together to develop a plan

for future submittal to EPA, in the event the CPP comes to fruition. In addition to the

state plan, the EPA is taldng comments on proposed rules and a proposed federal

compliance plan that would apply to generating units on tribal lands. For APS, this

would affect the Four Corners and Navajo generating plants.
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1

2

3

4

5

6

There are a number of variables that remain uncertain with both state level compliance

as well as compliance on tribal lands. These include, for example, whether Arizona will

propose compliance based on an emissions rate or mass (tons of emissions) basis, and

Depending on how these

variables are ultimately resolved, some generating units in the region may be required to

curtail operations or purchase emission allowance credits, while others may be able to

how the CPP will affect unit operations on tribal lands.

7

8

9

10

11

12

13

14

operate on a business as usual basis. In the event the CPP comes to fruition, APS will

continue to be an advocate for CPP compliance options that allow the Company's

generators the maximum operational fl ezdbility. Depending on the outcome of these

variables, a change in APS's generation portfolio or additional costs to operate affected

units may result. Due to APS's Managed Coal Strategy, and the significant investments

the Company has made in renewable energy and DSM programs, APS is well positioned

to comply with a potential Arizona compliance plan. Analysis is on-going, and

significant work remains before the Company can be certain of the final outcome.
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In regard to APS facilities on tribal lands, there are many uncertainties about the

potential impact of the CPP. If the Navzgo Nation becomes subject to EPA's generic

federal compliance plan as currently proposed, APS may be unable to comply with these

standards without purchasing some level of compliance credits or curtailing operations

at some level. However, there are a number of uncertainties associated with this

evaluation including but not limited to: the e>dstence and liquidity of compliance credit

markets, e>dsting contractual obligations with current arid former owners of Four

Corners and the Navajo Plant, and the type of federal plan applied to the Navajo Nation.

While APS has filed comments with the EPA seeking an alternative to the imposition of

a federal compliance plan and related carbon emission performance standards, if the

EPA determines that this regulation is required and a sufficient carbon market results
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1

2

from the ultimate compliance plan, APS may need to purchase some level of compliance

credits.

3

4 VIH. TECHNOLOGY PROJECTS

5 Q.

6

7  A .

WHAT OTHER PROJECTS ARE BEING DEVELOPED BY APS THAT FIT
WITH THE CHANGING RESOURCE NEEDS YOU HAVE DESCRIBED?

8

9

1 0

11
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14
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17
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21

Consistent with APS's need for t`le>dble resources, the Company is working with

customers who either currently have on-site back-up generation resources, or desire to

have back-up sources of energy. These are called micro-grid projects. As discussed in

the testimony of Mr. Bordenkircher, APS is currently developing two microgrid projects

with customers. The microgrid projects are comprised of small reciprocating engines

that can start up and be at full power in apprordmately 20 seconds, making them well

suited to respond to the flerdbility needs of the broader APS system. Not only are these

projects designed to maintain power supplies to the specific customer in the event of an

outage, APS can also call upon this generation for its broader system needs and for

meeting peak summer-time customer demand. Because these types of generating

resources are highly flexible in their operation, starting quickly and able to ramp up and

doom quickly, they are well suited to help address the integration of renewable energy

resources such as solar generation as well as local area distribution system constraints

that may arise. Because APS can dispatch this generation to meet the broader needs of

the system, these microgrid resources benefit all APS customers by not only helping to

integrate renewable energy resources, but by deferring the amount of new resources

otherwise needed in the future to meet peak summer-time demand.
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CONCLUSION

Q. DO YOU HAVE ANY CONCLUDING REMARKS?

Yes. As described in the 2014 IP and 2017 Preliminary IP, low natural gas prices,

combined with the high cost of compliance with environmental regulations and

increases in solar generation are having significant impacts on APS's overall resource

picture, as well as the region's. Specifically, increasing penetration of rooftop solar on

APS's system and throughout the region has dramatically impacted not only the

resource plan, but is impacting the name of power consumption and wholesale energy

markets. As a result of these changes, APS will need a resource portfolio that is more

tie>dble than today's portfolio. Adding flexibility to the portfolio involves many factors

including: developing fast-starting resources that ramp up and down quickly, continuing

to execute on the Managed Cod Strategy, and addressing the demand side of the

equation through realigned DSM programs, demand rates and updated TOU rates.

These changes working together will all serve to provide a sustainable energy future for

customers.

Q. DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?
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Yes.
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ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY
DIRECT TESTIMONY OF SCOTT B. BORDENKIRCHER

(Docket No. E-01345A-16-0036)

1.

Q.

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS AND OCCUPATION.

My name is Scott B. Bordenldrcher. I any the Director of Transmission and Distribution

Technology Innovation and Integration at Arizona Public Service Company (APS or

Company). My business address is 400 N. 5th Street, Phoenix, Arizona, 85004.

Q. WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL BACKGROUND ?

I earned a Bachelor of Science in Business and Information Systems from the University

of Phoenix. I began employment with APS in 2005 and have served M numerous

management and leadership capacities during my tenure with the Company, including

Director of Information Security and Compliance and Director of IT Applications. I was

made Director of Technology Innovation and Integration in June, 2014.

Q. WHAT ARE YOUR RESPONSIBILITIES AT APS?

1
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5 A.
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7

8

9

10 A.

11

12

13

14

15

16

17 A.

18

19

20

21

22

23

24

25

26

27

28

I am responsible for the research, development, selection, and

implementation of new technologies for APS's electric grid both at the Distribution and

Transmission levels. This includes Advanced Metering Infrastructure (AMI), energy

storage, advanced grid technologies such as supervisory controlled switches, automated

voltage regulation, and fault indication, as well as new customer programs like

microgrids, utility-owned residential solar, and home energy automation. I am also

responsible for enterprise data analytics.

assessment,
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2 Q. PLEASE SUMMARIZE YOUR DIRECT TESTHVIONY.

3

4

5

6

7

8

9

10

11

My direct testimony describes key technology investments APS has made, and is

making, in the electric grid to enhance reliability and performance, increase efficiency,

enable alterative energy and distributed energy resources, and empower customer

choice. My testimony discusses key customer programs including the Solar Partner

Program and the Solar Innovation Study, APS's grid modernization efforts, APS's

successes in distribution automation, AMI, and the newly launched microgrid program.

Additionally, I will identify projects planned through June 30, 2017, and discuss

Technology Innovation and Integration's contribution to the Company's post-Test Year

plant adj vestment.

TECHNOLOGIES AND APS PROGRAMS

A. Advanced Grid Technologies

12

13

14

15

16

17 A.

18

19
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23

24

25

26

27

Q. WHAT ARE ADVANCED GRID TECHNOLOGIES AND WHY ARE THEY
PREFERABLE TO THE TRADITIONAL GRID?

Although utilities across the nation have different definitions of the advanced grid, the

reality is straightforward: advanced grid technologies, including intelligent automated

devices, are incorporated into the e>dsting electrical grid in order to increase system

visibility, reliability, and control. These devices penni APS to receive near real-time

operational data and more accurate information about its facilities, infrastructure and

customer power quality.  This information is made available to the distr ibution

operations center, which, through two-way communication and control, can remotely

command field devices. These capabilities enhance efficiency, increase reliability, and

reduce cost. Aside from the operational benefits to APS, these technologies also allow

customers to access more information about their individual usage, thereby helping them

to more efficiently use electricity. A modem, flexible grid facilitates customer choice

28
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1

2

and enables the addition of distributed energy resources such as rooftop solar and energy

storage. Given the increasing importance of these resources, and the need for APS to

support its customers' choices about these resources, APS views the adoption of

advanced grid technologies as a positive inevitability.

3

4

5

6 Q. WHY ARE ADVANCED GRID TECHNOLOGIES NEEDED TO SUPPORT
DISTRIBUTED ENERGY RESOURCES?

7

8

9

10

11

12

13

14

15

16

17

18

The traditional grid was designed to support the one-way flow of power, from

centralized generation facilities to the end-use customer. The introduction of distributed

energy resources in the grid represents a fundamental change in the design basis of the

system. Adding generation into the middle of indiwduad distribution feeders can cause

two-way power flow. As customers adopt more and more distributed energy resources,

the need to transition to an advanced grid becomes increasingly necessary. For example,

unchecked PV penetration on distribution feeders can cause power flow and load

patterns to emerge that actually push local voltage beyond allowable ANSI standards.

Advanced and technologies, like advanced inverters, can be an important tool to allow

APS to regulate the output of these resources and proactively prevent such voltage

overload problems from occurring. In addition, an advanced grid implements two-way,

secure, digital communication that allows APS to communicate with each device on the

network, and operate devices from a central location. By doing so, advanced grid

technologies can help ensure power quality is maintained even with the intermittent

nature of rooftop solar and other emerging technologies. Maintaining power quality to

protect APS customers' appliances and equipment from surges caused by the increasing

level of installed rooftop solar is one of APS's core responsibilities.
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Q. WHAT HAS APS DONE TO [NTEGRATE ADVANCED GRID
TECHNOLOGIES AND WHAT DOES IT PLAN TO DO IN THE NEAR TERM?

APS developed a Transmission and Distribution Operations Vision Plan (Ops Vision

Plan) in 2013 to address APS's advanced grid technology needs on a 5-year rolling

basis. The Ops Vision Plan is updated annually to adjust for changing power grid

conditions and customer demands, such as the changing speed of intermittent resource

adoption, new technology additions, and shifting customer loads. Through the Ops

Vision Plan, APS is building a modernized and flexible grid by investing more than

$120 million in grid technologies through 2020. APS's post-Test Year plant cost is

$32.6 million for the following technologies: Integrated Volt/VAR Control, Supervisory

Controlled Switches, Network Protectors, Network Backbone, Supervisory Cap Bank

Controllers, Distribution Substation Health Monitoring and Communicating Fault

Indicators. Additional details on some specific technologies are discussed below.

Q. WHAT ADVANCED GRID TECHNOLOGIES HAS APS INCORPORATED
AND HOW DO THEY BENEFIT CUSTOMERS?

1
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17 A.
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APS's advanced grid technologies include:

Fire Mitigation Technologies

Fire Mitigation Technologies include Downed Conductor Detectors (DCD), a

combination of sensors and automation technology that provides real time alerts

to the distribution operators when a power line has fallen to the ground. This

technology helps  to prevent  f ir es  by a llowing APS opera tor s  to know

immediately when a wire is down on any of the circuits where these devices are

installed and therefore greatly decreases response time. APS currently has 48

DCDs installed.

A.
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1

2

3

4

5

6

7

8

Supervisory Capacitor Bank Controls

A capacitor is an electrical device that is used to correct voltage or power factor

issues that occur with normal grid operations. This improves the overall

efficiency of the utility system and ensures power quality for customer end-use

equipment. Capacitors are installed in groups (called "cap banks",) and are used

to maintain proper voltage levels along the length of a feeder, from substation to

end-of-line. APS is in the process of upgrading its capacitor bank

communication control systems to allow for two-way communications between

these devices and the operations control center. This has allowed distribution

system operators to monitor the status of the cap banks and mitigate abnormal

voltage levels remotely. The ability to dynamically control cap banks is

especially critical when integrating higher penetration levels of distributed

energy. By the end of 2016, APS will have upgraded over 300 cap banks.

9

10

11

12

13

14

15 Integrated Volt-VAR Control (IVVC)

IVVC is an automated system of capacitors and voltage regulators that are able

to autonomously control voltage levels along a distribution feeder. This includes

functionality for flattening (or leveling out) the voltage across a long distance

feeder, thereby enabling a reduction in energy production. This system also

provides necessary support for rooftop solar by mitigating the negative voltage

effects of intennittent power production along a feeder. On feeders where IVVC

is installed, customers benefit by having a higher level of power quality, which is

necessary for the proper functioning of constuner appliances, and the increased

ability to support customer-sited energy resources. APS has been installing

IVVC systems since 2012, there are currently 6 installed, and the Company

anticipates having a total of 28 by the end of June 2017.
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Distribution Substation Health Monitoring

Customers, and the grid, benefit from investments made in technologies that can

reduce the frequency and duration of unplanned outages and prolong the useful

life of equipment. Adding real-time monitoring and analysis deuCes to APS's

substations allows APS to better predict equipment failures and make necessary

adj ustments, thus prolonging the life of the equipment. This also reduces, or even

eliminates, customer outage minutes, and enables a more efficient and cost-

effective use of grid assets. Implementing this technology involved the

deployment of dissolved gas analysis monitors on APS transformers, connected

to APS's Transformer Oil Analysis and Notification (TOAN) system which

analyzes the data and provides early warning of potential failure. Software

updates were made to TOAN from 2013 to 2014 to process the additional data

from the monitor deployments, and APS deployed 41 monitors across 25

substations from 2014 to the end of 2015. APS expects to deploy an additional

15 monitors from January of 2016 through June of 2017.
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Network Backbone

A11 of the aforementioned technologies are only as good as the communications

system used to relay the information Bom the field to APS's operations control

center. Launched in 2013, the Network Backbone program implements long

distance, high bandwidth, secure data communications between APS's

operations centers and field installations. This collection of f iber-optic,

microwave, and other wireless communication mediums serves as the highway

for information and control signals to flow. Continuing investment in this

network serves to extend its reach to additional substations throughout APS's

seMce territory. The use of APS's private network backbone better ensures

cybersecurity and provides additional reliability and bandwidth necessary to

28
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carry the company's critical data. Without this program, many of the customer

benefits realized by other grid modernization efforts would not be possible.

AdvancedMe teeing Infrastructure
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13

Q. WHAT IS AMI, WHAT ARE ITS ADVANTAGES, AND How DOES IT
BENEFIT CUSTOMERS?

14

AMI stands for Advanced Metering Infrastrucme. This safe, encrypted FCC-compliant

metering technology allows APS to conduct the following functions remotely, which

used to be performed manually: meter reading, programming meters with new rates and

programs, and performing service connects and disconnects. AMI has resulted in a

significant increase in efficiencies, and reductions in O&M costs and vehicle emissions.

It has also reduced the number of safety-related incidents because there are fewer

personnel in the field. For customers, AMI has increased the opportunity to gain more

knowledge of their energy use. AMI meters also provide power quality data which is

used to ensure that electricity is delivered to customers at the correct voltage. This grants

APS operators a greater level of system visibility than what they've had previously. This

augmented system visibility and situational awareness, and the ability to leverage the

AMI network for other uses, Md<es it a foundational platform for many future advanced

grid programs.
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Q. DOES APS INTEND TO CHANGE ITS AMI SYSTEM?

No, APS does not currently have any plans to make bulk changes to its AMI system.

However, during the first half of 2016, the Company replaced approidmately 140,000 of

its initially deployed AMI meters, and the Company may replace additional AMI meters

as it finds necessary. These first generation meters utilized 2G cellular technology to

transfer the meter data, a technology currently being phased out by cellular companies M

28
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favor of 4G and LTE networks. The cellular radios built into these early meters utilized

AT&T's wireless network and AT&T identified December 31, 2016 as the last day it

would support KG technology. Due to AT&T's announcement, APS had to replace those

specific AMI meters with new meters that could be supported by ciurent cellular

networks. APS surveyed the AMI vendor marketspace and after a competitive selection

process, chose Landis+Gyr as the replacement meter. These meters will allow APS and

its customers to continue to recognize the benefits of AMI.

Q. DOES APS HAVE AN OPTION FOR THE FEW CUSTOMERS WHO CHOOSE
TO NOT TO HAVE AN AMI METER?

Despite adj the advantages that AMI meters provide for the customer and the utility, APS

understands some customers desire not to have AMI meters and will be proposing an

AMI Opt-Out Option in Schedule 1 discussed further in the direct testimony of Charles

A. Miessner. In the past, when a customer has opted to have a non-standard APS meter

instead of a standard APS meter (an AlVlI meter), the non-standard meter could have

been either an analog or a digital meter. As the Company moves towards more wide-

spread demand rates, it will require its non-standard meter to be digital. Additionally,

customers with rooftop solar and non-residential customers will not be able to opt out of

an Al\[[ meter.
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Q. ARE THERE CERTAIN CUSTOMERS WHO CANNOT OPT-OUT OF HAVING
AN AMI METER?

A.

Yes, rooftop solar customers and non-residentiad customers cannot opt-out. APS does

not allow customers who have rooftop solar to opt out of having an AMI meter because

it is critical to APS's grid reliability and load forecasting accuracy that APS have current

production data from adj rooftop solar systems. It would not be practical or timely to

collect this data manually and significant lags in this information could cause issues with

distribution system configuration and capacity planning that could result in outages or

8
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equipment overloads. Non-residential customers may not opt-out of having a standard

meter because they are larger customers with more complex billing structures, including

demand rates based on 15 minute intervals for certain commercial customers, that

require the sophistication of an AMI meter,

Q. DECISION no. 75047 (APRIL 30, 2015) ORDERED APS TO PROVIDE
INFORMATION TO ASSIST THE COMMISSION IN EVALUATING ISSUES
RELATED TO CUSTOMERS WHO CHOOSE TO NOT HAVE AN AMI
METER. IS THERE ANY INFORMATION RELATING TO THAT ORDER
YOU WOULD LIKE TO DISCUSS?

Yes, I will address the following topics: the total number of APS customers who have

elected to be served with non-standard (non-AMI) meters in the Test Year, a breakdown

by region of the number of APS customers who have elected to be served with non-

standard meters in the Test Year, the average per-customer, per-Test Year costs of

providing service with a non-standard meter as compared to the average per-customer,

test-year costs of providing service with an AMI meter, the Test Year costs and

expenses attributable to allowing customers to receive service through a non-standard

meter, and a comparative analysis of the costs and benefits of AMI meters as opposed to

the costs and benefits of non-standard meters. The other information requested in the

decision is provided in the direct testimony of Mr. Miessner.

• At the end of the Test Year, APS had a totaL of 16,568 customers who elected to be
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served with non-AMI meters.
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• The breakdown of customers in 2015 who had non-standard meters is listed below

Region of Arizona
# of

Meters

Prescott, Cottonwood, Sedona, Dewey, Flagstad 10,352
3,610
1,856

Northwestern

Metro Phoenix

Northeastern

Southeastern

Southwestern

Payson, Show Low, Snowflake

Casa Gm44¢, Bisbee, D<>4s19s, Globe,1\4Qa;ni
Parker, San Luis

518

232

Grand Total 16,568

e A residential customer that chose to opt-out created additional meter reading related

costs to APS during the Test Year of $232.15, this is comprised of $66.79 for Me

initial set-up plus an additional $13.78 per month. A commercial customer's

additional cost in 2015 was $499.95, this is comprised of $334.59 for Me initial set-

up plus an additional $13.78 per month.

• The total cost and expenses attributable to meter reading for non-AMI meters in the

Test Year was $3,07l,13l. This cost includes expenses such as: the additional

transportation costs and wear and tear on vehicles, additional employees or

additional employee time allocation to manually read meters and input the

information into the bi l l ing system, and addi t ional  suppl ies, equipment and

technology.
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• Throughout the deployment of the Company's AMI meters, APS has provided the

Commission with information regarding the costs, benefits, and deployment status of

automated meters. Pursuant to Decision No. 68112, the Company provided semi-

annual reports detailing APS's move toward advanced infrastructure, and the cost of

AMI has been examinedby the Commission in each of die Company's last three rate

cases. AMI meters continue to provide operational efficiencies, as discussed above,
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and are an integral part of enabling technological advances in distributed resources

and grid stability.

3

4 Advanced Data Analytics

5

6

7 A.

Q. WHAT IS ADVANCED DATA ANALYTICS AND VISUALIZATION?

8

9

10

11

12

13

14

15

Advanced data analytics and visualization (ADA) is the transformation of raw data into

usable and actionable business information that is then presented to a user in such a

manner as to allow for timely, accurate decision making. ADA grants the ability to

analyze data already available to the utility, to see congestion on the distribution system

and take steps to alleviate the constraints on those lines, preventing outages experienced

by our customers. For example, ADA can be used when customers purchase Electric

Vehicles (EV) - if a load analysis is not performed on the transformer to ensure it is

right-sized to accommodate the additional EV load, the customer may overload the

transformer beyond its design rating and experience an unplanned outage. ADA allows

APS to predict what could go wrong before it does and limits the risk of not being able

to accommodate customer choices and technology opportunities. By more closely

monitoring current assets, APS can optimize those assets to elongate lifespan and

increase efficiency. As APS modernizes its power grid, data analytics will also provide

customers with additional beneficial insight into their energy usage and demand which

will give them opportunities to save on their bills
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Q. WHERE/HOW IS ADVANCED DATA ANALYTICS BEING IMPLEMENTED
AT APS?

26

27

APS is implementing advanced data analytics programs that can more accurately predict

rooftop solar production, monitor and trend power quality, provide outage intelligence,

and perform predictive and preventative asset health analysis. APS is following a use

28

11

A.

C.

II ll



1

2

case based approach, where each use case is solving an existing business challenge.

Currently ADA is being implemented across Transmission, Distribution, Customer

Service, and Marketing & Trading business units, with plans to expand to Generation,

Resource Planning, and Finance business units over the next 1-3 years. Common

3

4

5

6

platform and architecture principles are being leveraged in development of these

7

8

9

10

applications across the enterprise, thus making the entire process more effective and

efficient. APS has taken steps to ensure customer information and data remains private

by utilizing best-in-class, defense-in-depth security architectures. APS's post-Test Year

plant cost for ADA applications and toolsets is $6.5 million.

11

12

13

Battery Storage

Q. DOES APS CURRENTLY HAVE ANY PROGRAMS THAT INCORPORATE
BATTERIES?

14

15

16

17

18
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20

21

APS has two programs that incorporate batteries. The Solar Partner Program (SPP)

incorporates two grid-scale battery storage systems. These are larger MWH-scale

batteries that will be interconnected to the distribution grid at strategic locations (one in

a substation and one at approximately the mid-point of a distribution feeder). The Solar

Innovation Study (SIS) includes sadler kWH-scde battery storage systems at the

residential level. SIS will install 25 battery systems interconnected behind-the-meter to

provide customer-side services. Both of these programs involve deploying batteries in a

controlled and monitored manner to assess how the potential benefits of batteries can be

fully enjoyed by adj customers in the most cost-effective way. Both are discussed in

detail below.
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Q. WHAT ARE THE POTENTIAL BENEFITS TO APS
INTEGRATING BATTERY STORAGE ON THE GRID?

CUSTOMERS OF

Grid-scale (12kV or higher) battery storage can offer a number of benefits to the grid,

including: providing generation capacity, ancillary services (such as voltage support,

frequency regulation and spiring reserves), and facilitating the deferment of certain

3

4
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7
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10
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distribution equipment purchases and upgrades if placed in key areas. The precise

impact of grid-scale batteries is not yet fully known, and much of the research APS is

undertaking in this area revolves around proving out their capabilities as well as the

most effective manner in which to operate them. Due to their limited size, it is not clear

if residential-level batteries can provide the same type or degree of benefits that grid-

scale batteries might offer. APS is optimistic that SPP and SIS will help provide the

necessary field experience and data to support and demonstrate the benefits and

challenges of battery storage at the grid-scale and residential levels. More study beyond

these two limited programs may be warranted in the future.

15

Solar Partner Program16

17

18

19 A.

20

Q. WHAT IS THE SOLAR PARTNER PROGRAM?

21
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The Solar Partner Program (SPP) was designed to forge an innovative path for future

solar deployment. The program enables APS to partner with customers and the state's

local solar installers to create a brighter, cleaner energy future for Arizona. Consistent

with Decision No. 74878, APS has installed approximately 10 MW of rooftop solar on

appro>dmately 1,600 homes at targeted locations. Each rooftop solar installation

includes an advanced inverter and secure, two-way communications which allow APS to

monitor and control power production and the advanced inverter functions of the rooftop

solar site. APS is the first utility in the nation to deploy and control UL Listed advanced

inverter technology remotely from a centralized control system. The rooftop solar

28
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systems are on APS's side of the meter and all power produced by the systems flows

directly to the grid for use by all APS customers. Participating customers do not pay

anything for the systems themselves, APS retains ownership. In exchange for making3

4 their roofs available for this program, APS compensates each participant with a bill

5

6

7

credit of $30 per month. In addition to the rooftop solar systems, APS has also installed

two, 2 MWh batteries on two strategically selected distribution feeders as discussed

earlier in my Testimony.

8

9

10

11

Q. DID APS CREATE AN
PARTNER PROGRAM?

ADVISORY COMMITTEE FOR THE SOLAR

Yes, APS created the Solar Partner Program Advisoiy Council comprised of

representatives from the Commission and Commission Staff, the Electric Power

Research Institute, the Residential Utility Consumer Office, National Renewable Energy

Laboratory, the Smart Electric Power Alliance, other Arizona electric utility system

operators and engineers, the Arizona rooftop solar industry, inverter manufacturers, and

university power systems engineering departments to discuss and advise on the

parameters of SPP. The advisory council meets twice per year to review the direction of

the program and to provide feedback on the program design, research methodologies

and results.

Q. WHY WAS THE SOLAR PARTNER PROGRAM CREATED?
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SPP was created to assist both APS and the U.S. electric industry in understanding how

the increasing penetration of various customer-sited technologies affects the grid, meet

customer (adj customers) demand for solar options, and contribute to APS's Renewable

Energy Standard Tariff requirements. The program will help APS in identifying the best

possible combination of secure and reliable communications technologies and

infrastructure that will allow real-time monitoring and control of rooftop solar systems.
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3

4
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The program will also evaluate the effectiveness of advanced inverters and grid-scale

batteries on stabilizing power quality and managing voltage and will provide a greater

understanding of feeder capacity benefits, Lastly, the data collected will be used to

evaluate if changes to the interconnection standards are necessary, as well as provide

qualitative data on the interplay between other automated grid devices.

6

7

8 A.

Q. WHY IS SPP GOOD FOR APS CUSTOMERS?

9
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11
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17

SPP is exploring how to optimize the grid and increase reliability for the long-term

benefit of ad] customers. SPP provides a no-risk rooftop solar option to APS customers

that might not otherwise qualify with third-party leasing companies. In addition, SPP

does not just benefit the individual home on which the rooftop solar system is installed,

but instead, because of being connected on the grid side of the meter, the energy

produced by that system is delivered for use by all customers, The goal of the program

will be to validate the assertion that advanced inverters can mitigate the adverse effects

of increased photovoltaic (PV) through enhanced power regulating capabilities, and in

what circumstances. APS anticipates that the program will prove that the operational

challenges of distributed solar can, in many cases, be effectively managed by

configuring advanced inverters and issuing real-time commands. While there has been

similar research based on generic engineering models in the past, general theoretical

conclusions still need broader field verification. For the research to have the greatest

benefit to APS customers, it must be conducted on APS's grid. The collection and

analysis of data will help anticipate and identify the tools that are the most effective at

mitigating the negative impacts of increased PV penetration on the distribution grid.

This program will also allow APS to validate and further develop complex planning

models which will improve near- and long-term forecasting.
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Q. HOW MANY SPP ROOFTOP SOLAR SYSTEMS HAVE BEEN INSTALLED
AND ARE CURRENTLY (OR ANTICIPATED TO BE) IN SERVICE? HOW
MUCH HAS APS SPENT ON SPP?

In 2015, 3 MW of SPP rooftop solar systems were installed, the remaining 7 MW of

SPP rooftop solar systems will be installed by June of 2016. APS's post-Test Year plant

cost for the installation of 10 MW of residential rooftop solar is $30.1 million. APS's

average price per Watt for solar installation was $2.77. When all of the components of

the SPP program are combined, including solar installations, secure communications,

the advanced inverter control system, and the battery energy storage systems, APS's

total capital investment in this important research program is approMmately $40 million.

Solar Innovation Study

Q. WHAT IS THE SOLAR INNOVATION STUDY?
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3

4

5

6

7

8

9

10

11

12

13

14 A.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

The Solar Innovation Study (SIS) is a 75-customer home energy management and rate

research and development field program to examine the integration of customer-sided

advanced technologies with demand-based rates. The study is comprised of 75 single

family homes (both standard efficiency homes and high efficiency Energy Star homes),

where APS owned and operated technologies are installed. 50 homes are equipped with

a combination of rooftop solar, advanced inverters, home energy management systems,

and load controllers, 15 other homes have rooftop solar, advanced inverters, home

energy management systems, load controllers, arid battery energy storage, and the last

tranche of 10 homes have rooftop solar, advanced inverters, home energy management

systems, and battery energy storage. In addition, 22 of the homes (spread among all of

the groups) will have advanced, variable-speed air conditioners installed on them.

16
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Q. WHAT IS THE PURPOSE OF THE SIS STUDY?

The purpose of SIS is to study customers' integration of demand-based rates with

various demand and energy saving products along with distributed energy resource

technologies. Various rate designs will also be tested via rate modeling in order to

reaffimi which models result in bills most aligned with the utility's cost to serve. APS

anticipates highlighting the participants' successes utilizing rooftop solar, distributed

energy resources, home energy management solutions, the grid, and demand rates in a

way that reduces costs to APS and mardmizes opportunities for customers.

Q. CAN YOU EXPLAIN WHY THE
CUSTOMERS?

SIS STUDY IS VALUABLE TO ALL

The SIS benefits all customers because it explores additional opportunities for how

home energy management systems, integrated with other customer products and

devices, can enable customers to better control their demand and energy consumption.

The lessons learned from this study could identify strategies that support the sustainable

growth of renewable resources and the continued adoption of distributed energy

resources that can meet both the needs of the customer and the utility.

Red Rock Solar

Q. WH AT  SOLAR
INCLUDE?

POST-TEST YEAR PLANT IS APS PROPOSING TO

APS is proposing to include a 40 megawatt solar plant called Red Rock Solar.

Q. WHAT IS RED ROCK SOLAR?

1

2 A,

3

4

5

6

7

8

9

10

11

12 A.

13

14

15

16

17

18

19

20

21

22

23

24

25

26 A.

27

28

Red Rock Solar is a 40 MW, single-axis tracking, grid-scale solar facility that APS is

developing on 400 acres of APS-owned land in Red Rock, Arizona, APS will own,

A.

G.

17



1

2

operate, and maintain the plant. The facility is intended to provide renewable energy to

Arizona State University (ASU) and PayPal, who have agreed to pay a special rate for

3

4

5

6

7

the energy output. Over the 20-year term of the agreement, ASU and PayPal will be

purchasing Renewable Energy Credits (RECs) and equivalent energy to what Red Rock

Solar is producing. APS's post-Test Year plant cost for Red Rock Solar is $94.7 million.

Additional information on the rate treatment is discussed in the direct testimony of

Leland Snook.

8

9

10

11

12

Q. PLEASE EXPLAIN WHY RED ROCK SOLAR IS BENEFICIAL TO ALL
CUSTOMERS?

13

14

Prob acts like Red Rock Solar are an important method of encouraging economic

development, load retention and the deployment of new renewable resources. with this

type of solar project, APS has the opportunity to provide more renewable energy to the

grid, without creating additional costs for other APS customers. It also sets a tone that

Arizona is open to businesses looking to relocate and utilize renewable energy in a cost-

effective manner.

15

16

17

18 Microgrids

19

20

21

22

23

24

Q- WHAT IS A MICROGRID?

A microgrid can be defined simply as an electrical circuit that can either be disconnected

from the centralized grid and operated autonomously (stand-alone or islanded), or be

operated connected in parallel with the electric grid. Microgrids can range from simple

onsite backup generation to complex, multiple interconnected loads and distributed

generation resources. Microgrids frequently combine quick-acting, dispatchable25

26

27

generation and distributed energy resources, such as battery storage or renewables.

28
18
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Q. IS APS CURRENTLY WORKING ON ANY MICROGRID PROJECTS?

3

4

5

6

7

8

9

10

11

12

13

14

15

Yes, APS will have two microgrids in service by the third quarter of 2016. The first

project is a partnership with Marine Corps Air Station Yuma (MCASY) on the

development of 25 MW of capacity in Yuma, Arizona. APS's post-Test Year plant cost

for the microgrid project is $21 .6 million. APS is seeking recovery of the full cost of this

project based on a customer benefits analysis which showed that APS's need for peaking

capacity and frequency response reserves, which would otherwise have to be obtained

through other mechanisms, could both be provided by a single project at a cost savings

compared to other sources in the market. The microgrid will function as a backup

generator for the base whenever there's an outage affecting all or part of the site, and it

can also be used as a supplemental power source for the rest of the community.

Advanced, clean-buming EPA Tier-4 diesel generator sets (genets) were selected as the

generation type for the micro-grid due to rapid (less than 20 seconds to full power

output) response time and their low emissions. Whereas natural gas might take minutes,

clean-buming diesel genets take seconds to start up and provide power to the grid with

comparable emissions. Another benefit these ullits provide is that they can be

programmed to switch on automatically to ensure reliable power and frequency support

in the event of a grid-frequency disturbance which helps to counteract larger system

blackouts.

16

17

18

19

20

21

22

23

24

25

26

27

For the second project, APS has partnered with Aligned Data Center (ADC) in Phoenix

to develop a 62,5 MW diesel genet-based microgrid prob et with a new 69 kV enhanced

capability substation, The costs for this project are being shared between APS and ADC.

ADC is covering the portion of the cost that is proportionate to their direct benefit and

APS is seeldng recovery of the portion that benefits all grid-tied customers. The first

phase of this project will be constructed in 2016 and consists of 12.5 MW of generation.

APS's post-Test Year cost for the ADC microgrid is $5.6 million, for its portion of the

28
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1

2

project. This represents a cost for new capacity that is lower than what is available in the

market. Four different power lines sourced from three different distribution substations

3 will bring electricity to the on-site substation, ensuring that if one line fails, the other

lines will provide redundancy to ensure that electricity keeps flowing to the high-4

5 reliability data center. This project will not only increase reliability and power quality

for customers at reduced cost, but it will also serve a larger effort to draw businesses to

the State of Arizona.

6

7

8

9

10

11

12

13

14

Q. YOU MENTION INCREASED RELABILITY FOR CUSTOMERS, COULD YOU
EXPAND ON WHY MICROGRIDS ARE BENEFICIAL FOR APS'S SYSTEM
AND ITS CUSTOMERS?

15

16

17

18

19

20

Microgrids are helpful to all customers because they increase the reliability of the

distribution grid, especially in the local area. A microgrid can provide additional energy

support on demand when a localized grid outage prevents power from continuing down

the line. In addition, due to their fast-acting nature, microgrids can provide ancillary

services, like frequency response, when APS's system needs them due to grid

disturbances or m:8or outages. Also by having generation resources located closer to

certain customers, APS can respond and ensure uninterrupted service when events like

storms cause wide-scale infrastructure damage.

21

22

23

24

25

26

27

For example, the Aligned Data Center microgrid will be valuable to adj customers

because it will deliver additional localized power and be able to island from the central

grid during periods of high congestion, APS will have additional optionality in

managing the grid and delivering greater reliability to our customers due to the ability to

call upon the generators to supply power when it is needed. This provides the dual

benefit of creating the ability to serve a localized area of the grid if needed along with

the ability to act as a system capacity resource for the benefit of adj APS customers. The

project is also beneficial due to its cost-sharing structure. When APS is able to share in

28
20
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1

2

the costs of new generation with a site host, everybody wins, the larger APS customer

community wins because this structure helps APS realize new peaking capacity via very

cost-effective means which helps keep rates low, the State of Arizona benefits from a

program with the ability to attract new economic development, and the host wins by

being able to install on-site backup generation more cost-effectively than on a stand-

alone basis.

PLANT ADDITIONS

3

4

5

6

7

8 Iv.

9 Q.

10

11

12

13

14

WHAT LEVEL OF PLANT ADDITIONS DO YOU EXPECT THROUGH JUNE
30, 2017?

Attached to this testimony as SBB-IDR is a breakdovwl of the capital projects discussed

in this testimony that will be in service as of June 30, 2017. As that exhibit shows,

Renewables, Microgrid and Technology Iimovation expects to add a total of $239

million of plant by that date. These additions contribute $101 million to the Company's

15

16

post-Test Year Plant adjustment, as detailed on SFR B-2, page 2, column 6. APS

17

Witness Elizabeth Blankenship describes additional details of the adjustment, such as

accumulated depreciation, accumulated deferred income taxes, depreciation expense,

property taxes and interest expense.

CONCLUSION

Q. DO YOU HAVE ANY CONCLUDING REMARKS?

Yes. Technology advancements and innovation will continue to play an important role

in enhancing the safety, reliability and efficiency of APS's systems. Key technology

investments must be pursued to prepare the electric grid for the future. These

improvements will empower customer choice and further enable the adoption of

18

19

20 V,

21

22

23

24

25

26

2 7

adtemative energy and distributed energy resources.

28
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Q. DOES THIS CONCLUDE YOUR DIRECT TESTHVIONY?1

2 A.

3

4

5
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7

8

9

10
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DIRECT TESTIMONY OF PETER M. EWEN
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

I.

Q.

INTRODUCTION

PLEASE STATE YOUR NAME, ADDRESS, AND OCCUPATION.

My name is Peter M. Ewen. My business address is 400 N. 581 Street, Phoenix, Arizona,

85004. I am the Director of Financial Planning and Forecasts for Arizona Public Service

Company (APS or Company). In that capacity, among other responsibilities, I oversee

the preparation of the Company's financial forecasts, including the details of fuel and

purchased power expense forecasts, and the Company's Power Supply Adjustment

(PSA) filings with the Arizona Corporation Commission (Commission).

Q. WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL BACKGROUND?

I received bachelors and masters degrees in Economics from Arizona State University in

1985 and 1988, respectively. I have analyzed and forecasted electric energy and demand

growth since 1988, first as a staff member of the Commission and, since 1990, as an

employee for APS. I have specifically analyzed the dispatch of our generating units in

combination with market purchases to serve native load demand since 1998, and

assumed full responsibility for the associated fuel cost projections in 2000. I was

formerly President of the Arizona Economic Round Table, a group of Arizona-based

economists that specialize in studying the Arizona economy, and I am still a member of

that organization.

Q. WHAT IS THE
PROCEEDING?

PURPOSE OF YOUR DIRECT TESTIMONY IN THIS
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My testimony discusses three main areas: APS's financial prob actions, the system

average cost of fuel for generation and purchased power, and modifications to the PSA.

In particular, I discuss the several benefits resulting from the regulatory framework
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3

4

5

established for APS by the 2012 Settlement Agreement (Settlement or Settlement

Agreement)1, as well as explain why, because of the Settlement's financial design, APS

is seeldng a rate increase now. I sponsor the forecasted portions of Standard Filing

Requirement (SFR) Schedules A, D, and F that are included in the Company's rate

Application.

6

7

8

9

10

11

Additionally, I sponsor the Company's Base Fuel and Purchased Power pro forma,

which sets forth the base rate level of fuel and purchased power expenses This

requested base fuel rate reflects conditions expected to erst at the time the requested

rates are likely to be in effect, which, in this proceeding, represents a decrease from the

cur-rent authorized rate. My testimony explains the reasons for this decrease.

12

13

14

15

16

In addition, I sponsor the "Total Company" column for several pro forma adjustments to

the 2015 Test Year ending December 31, 2015 (Test Year or TY) set forth in SFR

Schedule C-2, including:

Base Fuel and Purchased Power,

17

18

Remove Test Year PSA Revenue and Deferred Fuel Amortization, and

Remove Test Year PSA Defends and Mark-to-Market Accruals

19

20

21

I also discuss a few modifications to the PSA Plan of Administration (POA).

Specifically, I explain why the inclusion of environmental chemical costs and

22 generation-related water costs in the PSA are appropriate, and also explain how thePOA

23

24

should be adjusted to enable the Company to potentially take advantage of energy

storage opportunities, if cost effective and necessary for reliability purposes.

25

26

27

1 . . .
Approved 11:1 Deelslon No. 73183 (May 24, 2012).

2 Throughout the remainder of my testimony, the term "fuel expenses" may be used generically to refer to fuel and purchased
power expenses.

28
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2

Q. HAVE YOU EVER TESTIFIED BEFORE THE COMMISSION IN PREVIOUS
APS RATE PROCEEDINGS?

3

4

5

6

Yes. I have presented testimony on the Company's fuel and purchased power expense

and the PSA POA, among other topics, in APS's previous four rate cases before the

Commission.

SUMMARY

7 Q. PLEASE SUMMARIZE YOUR TESTIMONY.

The 2012 Settlement Agreement led directly to a perceived improvement in APS's

financial condition and, indeed, APS's actual financial performance improved as well.

Much of this improvement stems from the perception of a more constructive regulatory

regime which provides a better opportunity for APS to earn its authorized return on

equity (ROE) and the expectation that APS will be able to maintain the improvement in

8

9

10

11

12

13

14

its financial condition. For the last four years, the Company has been able to am close

to its authorized ROE for the first time in more than 15 years. (Notably, during this

period the Company has not earned more than its authorized ROE.)15

16

17

18

19

20

21

22

23

24

25

26

27

As a consequence, the Company's bond ratings have improved substantially, with

material benefits in lowering the Company's borrowing costs. Those cost savings are

being passed back to customers in the current rate request. With the improved financial

performance, APS was able to extend the rate case moratorium period by an additional

year.

But the Settlement Agreement was not expected to extend financial support forever, and

APS's financial metrics are now reflecting the limits of the mechanisms created to

facilitate the desired rate gradualism. In the absence of base rate relief and/or other

regulatory support, APS again faces Total Company ROE projections of 9.0% in 2017,

8.4% in 2018, and 7.7% in 2019. Retunes like these are far below not only the 10.5%

28
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1

2

authorized ROE APS is requesting in this case, but also the 10.46% average ROE

actually earned in 2015 by other investor-ovvned utilities (IOU) throughout the country.

3 Without new rate relief that sustains APS's actual earned ROE at a reasonable level,

4 APS will face challenges in raising the capital needed to invest in its system so it can

5

6

provide safe and reliable electric service to APS customers and fdfill Arizona's

7

8

9

10

11

efficiency, renewable energy, and other policy objectives. This is particularly relevant as

the Company enters a period of elevated investment needs in the next couple of years.

12

13

14

My testimony also addresses the projected accounting data required by the

Comlnission's SFRs to support the Company's rate case filing. Specifically, I sponsor

the prob acted information presented on the following SFR Schedules:

A-2 through A-5 - Summaiy Schedules

D-l through D-3 .- Cost of Capital

F-l thru F-4 - Prob ected Financial Information

15

16

17

18

19

APS witness Elizabeth Blankenship sponsors the historical and actual Test Year

information required by those Schedules. APS witness Leland Snook jurisdictionalizes

the Total Company data to isolate those items that fall within the Commission's

regulatory jurisdiction.

20

21

22

23

24

25

26

27

APS's current base fuel recovery amount of 3.21¢ per ldlowatt-hour (kwh), established

in Decision No. 73183 (May 24, 2012), was premised on expected 2012 cost levels at

the time of the settlement in that case. Since then, the system average fuel cost has fallen

modestly because natural gas prices are substantially lower than when rates were set

previously. The delivered spot price of natural gas is expected to be $2.64/mmBtu in

2017 when new rates go into effect, in 2011, the Company's base fuel rate incorporated

an expectation of natural gas prices of $4.39/mmBtu in 2012. Additionally, costs for

28
4
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1

2

purchased capacity are lower due to the expiration of a long-term capacity contract,

which is expected to be replaced by a summer-only and smaller capacity purchase. In

contrast, and as a litigant to these downward trends, a higher share of generation supply

is sourced from higher-cost renewable energy providers, and with the passage of time,

3

4

5

6

fuel prices in long term coal supply contracts increase in concert with the standard

inflation escalators incorporated in those contracts.

7

8

9

10

11

12

13

14

Given the modest decrease in fuel costs that has occurred since fuel rates were last set,

the Company proposes that the base fuel recovery rate be set at 2.9882¢/kWh3, which

rate reflects normalized levels of power plant performance, expected 2017 fuel and

purchased power prices, and a credit for anticipated off-system sales margins. This rate

will allow the Company to recover fuel costs incurred during the Test Year, achusted to

reflect the conditions the Company expects to experience during 2017 when the rates

requested in this proceeding are expected to become effective. Attachment PME-IDR

shows these changes and their respective impact on the Company's overall fuel costs.15

16

17

18

The method by which I calculated this new base fuel rate is consistent with the one used

by the Company and accepted by the Commission in the Company's last four rate cases.

19

20

21

22

23

24

25

26

27

Chemicals such as lime, ammonia, activated carbon and sulfur are necessary to comply

with environmental emissions rules relating to the operation of certain of the Company's

power plants. Their use is directly proportional to unit output every bit as much as fuel

itself and therefore the Company is proposing that annual fluctuations in these expenses

be recovered through the PSA. The same is true for water and water-related chemicals

and purification processes used directly in the generation of electricity, particularly at

the Palo Verde Nuclear Generating Station (PVNGS), and thus fluctuations in costs

28 3 Imai refer to this rate rolled to 2.99¢/kWh in the testimony that follows.

5



related to water consumption for generating electricity should also be recoverable

through the PSA. My testimony proposes that the Base Chemical Cost be set at

0.0500¢/kWh and the Base Water Cost be set at 0.0606¢/kWh.

Finally, the Company may have cost-effective opportunities between rate cases to

procure energy storage products from third-party providers. These storage products

would likely substitute for capacity purchases from other resources, thereby displacing

costs which would be recovered through the PSA. Including storage costs in the PSA

will put these costs on the same footing as more conventional capacity purchase costs.

My testimony proposes that the PSA POA be modified to allow such costs, if incurred,

to be recovered in the PSA.

THE PQSITIVE
AGREEMENT

MOMENTUM GENERATED BY THE SETTLEMENT

Q. YOU INDICATED THAT THE SETTLEMENT AGREEMENT TOOK
ANOTHER STEP IN THE RIGHT DIRECTION FOR ARIZONA ENERGY
POLICY. PLEASE EXPLAIN.

The Settlement Agreement was the fulfillment of a more modernized regulatory

framework which was initially designed and implemented in the 2009 Settlement. This

enabled APS to continue a higher level of operating performance and to make

investments in projects driven by energy policy, while easing the resulting rate impacts

on customers gradually over time. It achieved this result by way of regulatory measures

that tackled the root of the Company's historically subpar financial performance and

poor earned ROE: rates that have not kept pace with the Company's capital

expenditures, due in large part to regulatory lag.

1

2

3

4
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16

17 A.

18

19

20

21

22

23

24

25

26

27

28

Since the adoption of the Settlement Agreement in mid-2012, APS's financial

performance has materially improved. In each of the last four years, APS has been able

111.
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1

2

3

4

5

6

to ham within 50 basis points 0£ but not more than, the 10% ROE authorized in the

Settlement Agreement and raise its credit metrics to a sufficiently strong level such that

all three primary credit rating agencies have upgraded the Company's bond ratings to A-

or above. These favorable financial results have been achieved at the same time that the

Company continued to press forward on several key energy policy priorities for the

State, including:

7

8

•

9

The continued implementation of energy efficiency (EE) programs for retail

customers to meet the State's EE Standard, one of the most aggressive standards

in the country,

10

11

12

13

14

9 The development and installation of additional large-scale renewable resources,

both Company-owned and those owned by third parties, to meet the objectives

articulated in the 2009 Settlement,

15 9 The continued implementation of an extremely generous net metering program

to encourage the adoption of distributed generation (DG), primarily rooftop

photovoltaic (PV) solar panels,

• The implementation and management of an experimental buy-through rate for

extra-large commercial and industrial customers,

• The expansion of the bill assistance support program for low income residential

customers,

16

17

18

19

20

21

22

23

24

25

26

27

• A method for automatically reducing rates upon completion of the nuclear

decommissioning trust funding requirements associated with Unit 2 at PVNGS ,

I

28
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1 •

2

3

4

A mechanism to allow for the orderly acquisition of Southern California

Edison's ownership interest in Units 4 and 5 at the Four Corners Generating

Plant (Four Corners) and the concurrent retirement of Units 1-3 without

prompting a brand new full-scade rate case application, and,

5

6 • The adoption of a revised, more economically-efficient line extension policy.

7

8

9

10

11

12

13

14

Most notably, these financial and policy results were achieved with only modest rate

increases imposed on APS's retail customers in between rate cases. Average retail prices

(in cents/kWh) increased by less than 1.5% in each of the last two years, an example of

rate gradualism in operation. Indeed, since the end of 2009, just prior to the adoption of

the 2009 Settlement, retail prices have increased on average by less than 2% per year.

From this evidence, one can clearly see that the modifications to the regulatory

framework implemented in the last two rate case settlements have generated

meaningfully positive results for the Company, its customers and forward-looking

energy policy in the State.

15

16

17

18 Q. WHAT PROMPTED THE CREDIT RATING AGENCIES TO RAISE THEIR
RATINGS ON APS'S DEBT SECURITIES?

19

20 The improvement in the regulatory framework exhibited in the last two settlement

agreements provided the right signal to the agencies that the Company's financial

position would be more sound in the future, and the realization of improved Financial

results provided the credibility that the agreements reflected meaningful change in the

regulatory outlook in Arizona. Following its upgrade of APS's bond rating in 2015,

21

22

23

24

25

26

Moody's Investors SeMces (Moody's) made the following observations:

27

28

A.

The upgrade of Pinnacle and APS' ratings is driven by a strong
financial profile that we expect to continue Linder a constructive and
credit supportive Arizona regulatory environment... The Arizona
Corporation Commission (ACC) has made significant progress in
developing a credit supportive framework for the state's investor-ovmed

8



1

2

3

regulated utilities. Actions taken by the ACC have included: 1)
shortening the time taken to finalize rate case orders, 2) providing a
strong suite of rate recovery mechanisms, and 3) tackling the difficult
cost-shift issue associated with distributed generation. These actions are
credit positive for APS and have enabled APS to earn close to its
allowed return on equity and generate strong financial metrics...4

4

5 Fitch Ratings (Fitch) had a similar reaction, stating in its decision to upgrade APS in

6 2015:

7

8

9

General Rate Case (GRC) orders have been more balanced for APS in
the past several years and more timely adjudication of rate filings is a
constructive development that has enabled the utility to improve its
earned re s. Regulators also have adopted several regulatory
mechanisms to facilitate cost recovery outside of and in between
GRCs.

10

11 There is a consistent theme mining through these comments which Standard and Poor's

12

13

14

Rating Services (S&P) summarized in an industry-wide report in this way:

One significant aspect of regulatory risk that influences credit quality is
the regulatory environment in the jurisdictions where a utility

Steady application of transparent, comprehensible policies
and practices lowers risk,6
operates...

15

16 S&P further highlighted specific policies which were important considerations when

17 determining a regulated utility's credit rating, namely:

18

19

20

21

We consider a regulatory approach that allows utilities the opportunity
to consistently am a reasonable return as a positive credit factor... We
examine "regulatory lag" along with the record of earned returns to
assess timeliness, In addition to the regulator's efficiency in
completing rate cases, we consider the obsolescence of the costs on
which rates are based, the timing of interim rates, and other practices. _ _
that affect a utility's ability to earn its authorized retum.7

22

23

24

25

26 Full Rating Report, June

27
6

4 See Moody's Investors Service, Rating Action: Moody's upgrades Pinnacle West Capital and Arizona

A Subsidiary of Pinnacle West Capital Corp.,

Standard Assessing U.S. Investor-Owned Utility

28

Public Service, outlooks are stable, June 2, 2015.
5 See Arizona Public Service Co.,
29, 2015.

See & Poor's Ratings Services, RatingsDirect,
Regulatory Environments, May 18, 2015, p. 2.
714. p. 3.

9
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2

The factors emphasized here by the rating agencies have been evident in the changed

regulatory framework adopted in the Colnpany's last two rate cases, and those changes

have directly led to a much-improved bond rating and lower financing costs for APS.3

4

5

6

7 A.

8

Q. DO CUSTOMERS
RATINGS?

RECEIVE ANY BENEFIT FROM HIGHER BOND

9

10

11

12

13

14

Absolutely. Higher credit ratings reflect the rating agencies' estimation of lower risk of

full or partial default on the Company's debt and an overall assessment of lower

financial stress on the Company. These assessments are used by creditors who provide

funds to the Company - primarily in support of the Company's capital investment

program - to gauge how high the interest rate on the loaned funds needs to be to fully

compensate them for the risk of not recouping their investment. Lower risk leads to

lower interest rates when the Company borrows money. These savings are returned to

customers in each successive rate case.

15

As an example, in the 2010 Test Year for the Company's prior rate case, the cost of

long-term debt averaged 6.38% Five years later, the Company's average cost of long-

term debt has moved down to 5.13% due to the inclusion of new long-term debt

issuallces and the refinancing of existing debt over the last five years at lower interest

rates than the average of the debt existing at December 2010. On $3.729 billion of long-

term debt, this change in interest rates equates to a Total Company savings of almost

$50 million annually, Some of this savings has been generated from lower market

16

17

18

19

20

21

22

23

24

25

26

27

interest rates in general and some from the ability to command a lower interest rate as

the Company's debt ratings have improved.

28
10
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APS'S FINANCIAL CONDITION

Q. GIVEN THE SUBSTANTIAL BENEFITS OF THE SETTLEMENT
AGREEMENT, WHY DO YOU NEED A RATE INCREASE NOW?

Simply put, because the regulatory mechanisms put in place in the Settlement

Agreement were not designed to sustain APS forever. The post-Test Year Plant

provision included in rates most of the capital projects that APS had placed in service as

of March 30, 2012. However, it did not include $2.1 billion worth of plant investment,

excluding the acquired portion of Four Corners, which is now serving customers. Nor

did it include the additional $1.1 billion of new plant that will be in service by the

anticipated July 1, 2017 rate effective date. In addition, the Lost Fixed Cost Recovery

(LFCR) mechanism instituted with the Settlement Agreement is wholly insufficient in

mitigating the revenue erosion resulting from the continued growth in EE and DG

among APS's customers. The LFCR charge provides for only 30-40% recovery of the

costs unrecovered due to EE and DG, which means the Company is facing a shortfall of

approximately $113 million in revenue just from the amount of EE and DG added since

the end of the last Test Year in 2010. See Mr. Snook's testimony for more infonnation

on the LFCR.

1 Iv.

2

3

4 A.

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

In fact, notwithstanding stringent cost management since 2010, the Company's actual

earned ROE begins to sag in upcoming years and resembles the ROEs typical of pre-

Settlement days. On a Total Company basis, APS expects to actually am in 2016 an

ROE of 9. 1% on year-end equity, a number that falls to 8.4% by 2018. These returns fall

off in the later years because of the material capital investments required in 2017 and

beyond. Without rate relief, the returns in the latter years are at levels similar to or

below what APS was experiencing before the last two rate case settlements.

11
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1

2

Q. SINCE THE COMPANY'S EARNED ROE IN THE TEST YEAR WAS S0
CLOSE TO ITS ALLOWED ROE, SHOULDN'T THE COMPANY WAIT AT
LEAST AN ADDITIONAL YEAR BEFORE FILING ITS CASE?

3

4

5

6

7

8

9

10

No. Even though the financial performance was reasonably strong in the Test Year, the

trend in coming years, as I just described, deteriorates as the Company continues to

invest in the business but is faced with low to no sales growth due to the high levels of

future EE and DG adopted by customers. The earned ROE in 2016 and2017 is expected

to fall from the levels achieved in the Test Year by 50-60 basis points in the absence of

new rates as proposed by the Company in this case. A delay in filing would lead to a

sustained two-year period, at least, where the Company did not have a reasonable

chance to earn its authorized return. Such an outcome would indeed catch the attention

of the rating agencies and, depending on other factors surrounding the Company's

financial condition, could prompt a re-evaluation of the current ratings. The Company

expects to be raising over $1.7 billion through the issuance of long-term debt in the next

11

12

13

14 four years to fund its elevated capital investment needs, so any reduction in the

15

16

Company's credit rating would have a material financial impact on the Company's cost

of capital, and by extension, its customers.

17

18

19

20

21

22

23

24

25

26

27

Furthermore, the Company's experience in the 2000s suggests that once a utility falls

into an under-performing hole, it takes many years to climb out. APS entered the decade

of the 2000s earning its allowed ROE or very close to it, but through a combination of a

rate moratorium, significant fuel price increases, high capital expenditures driven by

rapid growth and the resultant regulatory lag, the Company quickly found itself

routinely earning ROEs approMmately 200 basis points lower than those allowed in its

rate cases. The degradation in financial performance resulted in a quick decline in the

Company's credit ratings to BBB-, the lowest rating still considered investment grade,

and rising financing costs for the Company and its customers. This weak financial

condition was not restored to adequate financial health until the beginning of this decade

28
12
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following the adoption of the two rate case settlements I have described previously. See

the two charts below for a graphic depiction of APS's ratings history and APS's ROE

during that same time.
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2

Two rather important conclusions to be drawn from this episode are:

1. The improved regulatory framework adopted through the last two

settlements has worked as intended by supporting a return to a

constructive environment

3

4

5

6

7

Half-measures in the regulatory policy arena can have significant

negative consequences from which it can take a long time to recover.

8 Q. WILL A ONE-TIME RATE INCREASE BE SUFFICIENT TO SUSTAIN THE
COMPANY'S FINANCIAL CONDITION UNTIL THE NEXT RATE CASE?

9

10

11

No. As described by Mr. Snook, the Company is also seeking an accounting order to

defer the costs upon completion of the Four Corners selective catalytic reduction (SCR)

12

13

14

15

16

equipment and the Ocotillo Modernization Project (OMP) ulltil those costs can be

17

included in base rates. These projects combined represent almost $1 billion of capital

investment and even with the improved pace of adjudicating recent APS rate cases, any

regulatory lag on this level of investment has a significantly negative effect. For each

year that these projects are in service but not included in rates, the Company will

experience erosion of its earned ROE of between 80 and 120 basis points - per project.

Because the in-service dates for these projects are so close to each other, the combined

effect of both projects if not included in rates in 2019 would be materially negative.

However, to avoid pancakes rate cases, the Company believes an accounting order

allowing the deferral of all of the operating and carrying costs until the costs for these

projects can be reviewed and accepted in a normal rate case would be adequate to

support a more stable financial pattern for the Company. Furthermore, as Mr. Snook

describes in his testimony, the Company is seeking approval to hold the current rate case

open for the express purpose of including, following the appropriate Commission review

of project costs, the SCR installations in base rates in early 2019. This step would

18

19

20

21

22

23

24

25

26

27

28
14
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1

2

continue the process of rate gradualism for customers and maintain financial stability for

the Company (which ultimately benefits customers, as well).

3

4 Q. CAN THE COMPANY ACHIEVE
FURTHER COST CUTTING?

ITS FINANCIAL NEEDS THROUGH

5

6

7

8

9

10

11

12

13

14

No. APS simply cannot cut enough costs to earn even close to its authorized rate of

return without significantly sacrificing reliability and service quality. Since 2010, the

Company's previous Test Year, the Company has held the line on cost growth to a

remarkable degree. Over the last five years, the Company's Operations and Maintenance

(O&M) Expenses have increased at an average annual rate of only 0.4% per year, a rate

much lower than the 1.8% rate of general inflation over that same period. But despite

these significant cost-management efforts, APS will still have an annual ACC-

jurisdictionad revenue requirement deficiency of $87 million in 2017, and $155 million

in 2018.

15

16 To address this deficiency on the expense side rather than the revenue side would mean

eliminating projects that are vital to APS's basic service obligations, projects such as

those described by APS witnesses John Cadogan, John Lucan, and Jacob Tetlow. APS

certainly would not want to risk sacrificing reliability in order to improve its financial

condition, and is confident that that its customers or the Commission would want it to do

so either.
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KEY FORECASTED FINANCIAL RESULTS AND CONCLUSION

Q. PLEASE DESCRIBE THE ACCOUNTING INFORMATION CONTAINED
WITHIN THE SFR SCHEDULES THAT YOU ARE SPONSORING.

With respect to the Company's SFR schedules, my testimony covers the forecasted

accounting statements and financial results. The Total Company data is the same type of

information that is disclosed directly or indirectly in both the APS and the consolidated

Pinnacle West audited financial statements, each of which are included in filings made

with the SEC for historical years. The forecasted information periodically is supplied to

investors and filed with the SEC.

Additionally, all of the accounting projections provided in my testimony follows

Generally Accepted Accounting Principles (GAAP). These are the principles that

accounting professionals use to prepare financial statements. One mzgor goal of GAAP

is to make financial statements comparable from year to year, from industry to industry,

and from jurisdiction to jurisdiction. In addition to GAAP, APS's accounting practices

comply with other applicable utility accounting standards, such as the FERC Uniform

System of Accounts, which this Commission has adopted. See AAC R14-2-2l2(G).

The Direct Testimony of APS witness Elizabeth Blankenship addresses the historical

accounting statements and actual Test Year data used in the SFRs. Mr. Snook focuses on

the jiuisdictionad allocation of APS revenues, costs and rate base items for the actual

Test Year and all the pro forma adj ustments.
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Summary Schedules
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Q. PLEASE DESCRIBE THE
SCHEDULES A-2 THRU A-5.

PROJECTED INFORMATION ON SFR

These summary schedules provide the "Summary Results of Operations," the "Summary

Capital Structure," the "Construction Expenditures, Net Plant Placed in Service and

Gross Utility Plant in Service," and the "Summary Changes in Financial Position" for

the Test Year and the next three calendar years. These schedules also include historical

information. I am sponsoring the forecasted data for the future calendar years. Ms.

Blankenship is sponsoring the Test Year and historical information on these schedules.

As Line 13 of Schedule A-2 shows, if the Company's rate and accounting requests are

granted effective July 1, 2017, Total Company ROE on end-of-year equity will be 9.7%

at December 31, 2017 (a year in which new rates will have been in effect for only six

months) and 9.8% in 2018,

Cost of Ca_pital

Q. PLEASE DISCUSS THE COST OF CAPITAL INFORMATION THAT YOU
ARE SPONSORING.
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SFR Schedule D-1 is the summary of the Company's historical and projected cost of

capital. I am sponsoring the forecast data in this schedule. SFR Schedule D-2 presents

supporting detail for the long-term debt summarized on SFR Schedule D-l. Again, I

sponsor the prob ected data in this schedde. SFR Schedule D-3 addresses preferred stock.

Although the Company did not have any outstanding preferred stock as of the end of the

Test Year, it has included Schedule D-3 nonetheless for the sake of completeness. SFR

Schedule D-4 addresses the Company's cost of common equity, and is sponsored by Ms.

Blankenship.

17
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1 Projected Financial Information

2

3

4

Q. PLEASE DISCUSS THE INFORMATION THAT YOU ARE SPONSORING ON
SFR SCHEDULES F-1 THROUGH F-4.

5

6

7

8

9

1 0

SFR Schedule F-l presents income statements for projected calendar years, and for

actual Test Year results, at present and proposed rates. I sponsor the projected

information contained on these schedules, while Ms. Blankenship sponsors the historical

and actual Test Year information,

11

12

13

14

15

16

17

18

As I have previously indicated, Schedule F-1, like Schedule A-2, shows key information

relating to the Company's actual and projected ROE. As Schedule F-1 shows, under

APS's present rates, the Company's ROE on end-of-year equity falls from 9.7% at the

end of the Test Year to 91% at year-end 2016, 9.0% in 2017, and to 8.4% in 2018 -

well below any reasonable ROE required to maintain the financial health of APS and

ensure access to capital necessary for a robust electric system. The Company's proposed

rates and accounting adjustments would bring the Company's ROE to 9.7% in 2017 and

9.8% by year end 2018. As PME-2DR shows, the calculated ROE improves when

considering only those items that fall within the Commission's regulatory jurisdiction,

partly because the ACC-jurisdictionad analysis removes all of the Company's below the

line expenses.
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SFR Schedule F-2 shows prob ected changes M the financial position of the Company for

future calendar years and the Test Year, at present and proposed rates. SFR Schedule F-

3 presents projected annual construction requirements, by property classification, for

three years subsequent to the Test Year. I sponsor the projected data on this schedule.

Finally, SFR Schedule F-4 presents the key assumptions used in developing these

projections.

28
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VI.

Q.

BASE FUEL AND PURCHASED POWER PRO FORMA

ARE YOU PROPOSING TO ADJUST THE COMPANY'S AUTHORIZED BASE
FUEL RATE?

Yes, I am proposing to reduce the base fuel rate from 3.2l¢/kWh, authorized by the

Commission in Decision No. 73183, to 2.99¢/kWh. This adjustment lowers the annual

base rate revenue requirement by approximately $62 million (at Test Year sales levels).

Of the total proposed adjustment, $20 million reflects costs that are already reflected in

the Test Year and the remaining $42 million is for costs that are normalized to 2017

levels, the time when rates from this request are likely to take effect. Attachment PME-

SDR shows the results of the proposed adjustment on Test Year expenses.

Q. WHAT FACTORS ARE BEHIND YOUR PROPOSED ADJUSTMENT?

The most dominant driver of changes in the Company's average fuel costs is a dramatic

decline in natural gas prices and the associated decline in wholesale power prices. The

current market price (as of February 29, 2016) for delivered natural gas in 2017 is

$2.64/mmBtu, which reflects a 40% reduction from the $4.39/mmBtu price last used to

establish the Base Fuel Rate. Additionally, costs for purchased capacity are lower due to

the expiration of a long-term capacity contract, which is expected to be replaced by a

summer-only and smaller capacity purchase. Partially offsetting these reductions is a

change in the mix of resources being used to provide our customers' power needs.

Relative to the prior calculation of the Base Fuel Rate, the share of production derived

from purchases of renewable energy is increasing by 4.8% and the share provided by

natural gas and conventional purchased power is higher by 11%. Both of these resources

are displacing coal-based generation, and the net effect is an increase of $36 million in

Total Company fuel expense. Other sources of increases in fuel expenses include the

contractual escalation in coal prices and the increase in average renewables purchase
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1

2

Each of these factors represents changes in conditions since the last time the Company's

base fuel rate was set (at 3.21¢/kWh). At that time, the Company relied on forward

market expectations from September 2011 for the year 2012. The current estimates are

based on February 2016 expectations for the year 2017.

3

4

5

6

7

8

Attachment PME-4DR shows the average fuel cost for the Company's major resource

types embedded in the current authorized and proposed base fuel rates, and embedded in

the average fuel cost in the TestYear.

9

10

11

12 A.

Q. DO THESE PROPOSED ADJUSTMENTS REQUIRE NORMALIZATION OF
CONDITIONS EXPERIENCED IN THE TEST YEAR?

13
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27

Yes, the adjustments described above reflect both changes in prices and operations from

the last time the Base Fuel Rate was set, and known and measurable changes to Test

Year conditions which are more representative of conditions that will be present when

the Company's new rates are likely to take effect. Specifically, I am proposing to

normalize actual Test Year fuel expenses and off-system sales margins for:

Increased electricity sales due to customer growth, net of reductions due to

continued expansion of EE and penetration of DG,

Lower commodity market prices for natural gas and power,

Expected benefits from APS's participation in the Energy Imbalance Market

beginning in October 2016,

Higher coal prices due to standard contract escalators,

Higher nuclear prices largely offset by a refund of a spent fuel regulatory

liability,

Normalized maintenance and unplanned outage times,

The expiration of a year-round capacity power contract and its replacement with

a summer-only capacity contract,

28
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The installation of a new 40 MW grid-scade PV solar facility by early 2017,

Other miscellaneous items, such as broker fees, third-party wheeling expenses,

fixed natural gas transportation expense and other short- and long-term capacity

costs,

For the Test Year ending December 31, 2015, the Company's actual average base fuel

and purchased power expense, excluding the impact of the period's non-cash fuel cost

deferrals, was 3.14¢/kWh. Attachment PME-4DR shows the components that make up

this cost level.

Q. PLEASE EXPLAIN HOW THE PRO FORMAS FOR FUEL EXPENSE AND
OFF-SYSTEM MARGIN ARE DEVELOPED.

I developed the pro forma for fuel expense net of off-system sales margins using the

approach used by the Company and accepted by the Commission for establishing the

Company's base fuel rate in the last four rate cases. Under that approach, the impacts of

the adj ustments I mentioned above were simulated using the Company's production cost

simulation tool RTSim. This computer model replicates the dispatch of the APS system

and is the primary fuel expense and off-system sales forecasting tool APS uses to

prepare its annual budgets, long-range fuel forecasts, and near-term operational plans.

The vast majority of the input assumptions I have used M the proposed base fuel

adjustment are the same as or consistent with the expected levels M the Company's
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28

operating plans prepared for internal use. Most importantly, the estimated fuel expense

is based on the February 29, 2016 forward curve for natural gas and power prices and

the corresponding valuation of the Company's hedges.
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Q. HOW DOES THE PRODUCTION COST SHVIULATION MODEL CALCULATE
THE AVERAGE FUEL AND PURCHASED POWER COST?

The model simulates the dispatch of the APS generating units on a daily and hourly

basis. It takes into account the APS system load shape, fuel prices (including wholesale

market prices for power) and characteristics of APS-owned generating plants (such as

heat rates, overhaul cycles, unplanned outage rates, start-up costs and ramp rates, among

others), along with commitments for purchases and sales of power. The model also

simulates necessary market purchases for those times when load exceeds generating

capacity, and likewise simulates market sales during those times when the system is not

fully utilized but generating units are economic.

The prob ected hourly production of each of the units, along with wholesale market

purchases and sales, is priced at the corresponding contract or market price prob sections

included in the model. Fixed costs -- those expenses that do not vary directly with the

level of production - are then added to the model results. These expenses include firm

gas transportation, fuel handling, third-party wheeling costs, wholesale market capacity

costs, and broker fees. The result is the total expected fuel expense and off-system sales

revenue consistent with the assumptions used in the model.

1

2

3 A.

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21
A.

22

23

24

25

26

27

28

Q. DO THESE RESULTS FLOW DIRECTLY INTO YOUR PROPOSED FUEL
PRO FORMA?

No. The process I have used captures the impacts of the relevant factors on the

Company's average base fuel cost. The difference between the projected average cost

and the average cost from the Company's Test Year is multiplied by the adj used Test

Year retail sales amounts to produce the appropriate adjustment for the Test Year pro

forma. This calculation is shown on Attachment PME-3DR. Attachment Plv[E-4DR

shows the major components of the proposed base fuel rate of 2.99¢/kWh, the realized

Test Year fuel costs of 3.l4¢/kWh, and the current authorized level of 3.2l¢/kWh. This

22
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base fuel rate results in a decrease to Test Year fuel and purchased power costs of

$41,625, 000 (see SFR Schedule C-2, page 2, column 6).

Q. CAN YOU DESCRIBE THE NORMALIZING ADJUSTMENTS RELATED TO
FUEL PRICES?

Yes. Commodity prices for natural gas and wholesale market power have decreased

from the levels included in the current base fuel rate and translate into a decrease in fuel

expense of $168 million net of the value of the Company's hedge contracts. At the close

of the market on February 29, 2016, delivered natural gas prices for calendar year 2017

averaged $2.64/mmBtu. These prices represent a 40% decrease from the delivered prices

the Company is currently recovering in base rates.

In addition, because natural gas is the marginal fuel source for most wholesale power

transactions, power prices have decreased in concert with gas prices. Prices for on-peak

power delivered at PVNGS for calendar year 2017 averaged under $25/MWh on

February 29, 2016, a 36% decrease from the level currently being recovered in base

rates.

Q. ARE YOU PROPOSING ANY ADJUSTMENTS FOR FUEL PRICES OTHER
THAN NATURAL GAS AND POWER?
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Yes. The Company's coal contracts have standard contract escalators which will lead to

steady upward pressure on those fuel prices. The Test Year average cost -_ on a

production basis -- for the combined coal fleet was $24.55/MWh. In 2017, the average

production cost is expected to be $27.29/MWh.
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1

2 A.

Q. ARE ANY RESOURCE CHANGES EXPECTED TO IMPACT FUEL COSTS?

3

4

5
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9

Yes, the resources used to meet the Company's native load demand are dynamic, and

the proposed fuel costs reflect a couple of normalizing adjustments. First, there are

differences in the capacity available to the Company under long term contracts in 2017

compared to the Test Year and the amounts included in the current authorized base fuel

rate. A 10-year contract for 500 MW of tolled natural gas expires in mid-2017. Because

this contract will not be available beyond 2017, the capacity has been removed from the

normalized 2017 resource plan and the capacity payments have been removed from the

estimation of the Base Fuel Cost. However, additional capacity will still be required to

meet the Company's peak demand in 2017, The 2017 resource plan has been normalized10

11 to include 300 MW of summer-only capacity to replace the absence of the tolling

12

13

14

agreement and the related (lower) capacity payments have been added to the Base Fuel

Cost.
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Second, the Company is constructing the Red Rock Solar Plant, a 40 MW grid-scale

photovoltaic solar facility, which is planned to be on-line in early 2017. This facility will

contribute both energy and some contribution to meeting the Company's peak demand

which displaces more conventional resources. The Red Rock Solar Plant is one of the

Company's capital investments included in the addition of post-Test Year Plant. This

important investment is further described in the testimony of APS witness Scott

Bordenldrcher. The net effect of these capacity changes, when put on an average cost

basis and applied to 2015 Test Year normalized sales, is a decrease of $34 million as can

be seen in Attachment PME-1DR.

Finally, changes in planned and unplanned outage time for each of the Company's

generating resources are being reflected in the nonnalized fuel cost. Planned outage time

has been nonnadized in a manner consistent with the normalization of maintenance
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expense for these plants and consistent with the procedures used in previous rate cases.

Consistent with past practice, the projected unplanned outage time for 2017 was used as

the normalized level for developing the fuel cost estimates. The projected effective

forced outage factors (EFOF) are consistent with the factors used by the Company in its

internal financial and business planning.

V11

Q.

OTHER ADJUSTMENTS TO TEST YEAR FUEL REVENUE AND EXPENSE

DURING THE TEST YEAR, THE COMPANY RECOVERED PRIOR PERIOD
FUEL COSTS THROUGH THE PSA. HAVE YOU REMOVED THESE
REVENUES?

Yes. Attachment PME-5DR is a pro forma that removes revenues related to prior period

fuel expense collected through the PSA from the Test Year. In addition, it removes the

related prior period amortization of deferred fuel and the amortization of deferred S02

emission allowance sales margins. Together, these items have no impact on pre-tax

operating income. This pro forma is included in SFR Schedule C-2 on page 3, column 7.

Q. WHAT OTHER CHANGES TO TEST YEAR FUEL EXPENSE ARE YOU
PROPOSING?
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In addition to the changes described above, I have included a pro forma that removes the

PSA fuel deferrals and non-cash mark-to-market accounting entries from Test Year

expense. These non-cash accounting adjustments have no bearing on the Company's

anticipated fuel expenses in 2017 and beyond. The combined pre-tax impact of these

adjustments is a reduction to fuel expense of appro>dmately $14.9 million as shown on

Attachment PME-6DR and in SFR Schedule C-2, page 3, column 8.
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PSA PLAN OF ADMINISTRATION MODIFICATIONS

Q. IS THE COMPANY PROPOSING ANY MODIFICATIONS TO THE PSA POA
IN THIS PROCEEDING?

Yes. The Company is proposing three modifications to the PSA POA:

l. Include the cost associated with environmental chemical costs, primarily lime,

sulfur and ammonia, in the PSA.

Include the costs of water to supply our generation plants.

Include the costs of third-party electric storage (e.g., battery) contracts, if

incurred.

2.

3.

Q. THE COMPANY IS REQUESTING TO INCLUDE
CHEMICAL COSTS IN THE PSA. PLEASE EXPLAIN.

ENVIRONMENTAL

The Company is proposing to include in the PSA environmental chemical costs that

directly correlate to the use of fuel. Chemicals, such as lime, ammonia, activated carbon

and sulfur are used to scrub the emissions from a coal plant and are dependent upon the

amount of fuel burned. As production from the power plants varies, so too does the

amount of chemicals used, The Company therefore proposes that annual changes in the

chemical cost expense associated with power plant emission controls be included in the

calculation of the PSA deferrals and rate recovery.

Q. PLEASE EXPLAIN HOW THE CHEMICAL COSTS WILL RUN THROUGH
THE PSA.
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The Company is proposing that chemical costs be treated in the PSA in a similar fashion

to how S02 emission allowance sales margins are treated. The chemical costs incurred

in the Test Year will be converted to an average cost per kph based on Test Year sales,

and that average cost will be established as the Base Cost for Allowable Chemicals.
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Upon approval in this proceeding, the Company will begin defining any difference

between the actual chemical costs incurred each month and the amount recovered in

base rates through the Base Cost for Allowable Chemicals. These differences can be

positive or negative, and the defends will apply to the Company's O&M Expenses.

Prior to the beginning of each PSA Year, in accordance with the established procedures

for setting new PSA rates, the Company will provide a forecast of anticipated chemical

costs and chemical cost base rate recovery, and the difference in under- or over-recovery

will be converted to an average rate per kph and added to the Forward Component of

the PSA. Similarly, any remaining under- or over-recovery from the previous year will

be converted to an average rate per kph and added to the PSA Historical Component.

Q. WHAT IS THE PROPOSED BASE COST FOR ALLOWABLE CHEMICALS?

The Company incurred almost $14 million in power production-related environmental

chemical costs during the Test Year. The lion's share of this amount was for lime used

at the Four Corners and Cholla coal-fired generating stations. Another $551,000 was

incurred for sulfur at the coal plants. These amounts divided by the adjusted Test Year

native load sales of 27,031 GWh yields an average Base Cost of Allowable Chemicals

of0,0500¢/kWh.

Q. THE COMPANY IS REQUESTING TO INCLUDE WATER COSTS IN THE
PSA. PLEASE EXPLAIN.
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The Company uses water to produce steam, which is used to produce power, at several

of its generating plants, and this water consumption and the chemicals, chemical

processes and purification processes used to treat the water vary directly with the

amount of electricity being produced at the plants on an annual basis. As production

from these power plants varies, so too does the amount of water and water-related
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chemicals used, The Company therefore proposes that annual changes in the water-

related purchase expense associated with power plant production be included in the

cadcudation of the PSA defends and rate recovery.

Q. PLEASE EXPLAIN HOW THE WATER COSTS WILL RUN THROUGH THE
PSA.

The Company is proposing that water costs be treated in the PSA in a similar fashion to

how S02 emission allowance sales margins are treated. The water-related costs incurred

in the Test Year will be converted to an average cost per kph based on the normalized

Test Year sales, and that average cost will be established as the Base Water Cost. Upon

approval in this proceeding, the Company will begin defensing any difference between

the actual production-related water costs incurred each month and the amount recovered

in base rates through the Base Water Cost. These differences can be positive or negative,

and the deferrals will apply to the Company's O&M Expenses. Prior to the beginning of

each PSA Year, in accordance with the established procedures for setting new PSA

rates, the Company will provide a forecast of anticipated water costs and water cost base

rate recovery, and the difference in under- or over-recovery will be converted to an

average rate per kph and added to the Forward Component of the PSA. Similarly, any

remaining under- or over-recovery from the previous year will be converted to an

average rate per kph and added to the PSA Historical Component.

Q. WHAT IS THE PROPOSED BASE COST FOR WATER COSTS?
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The Company incurred more than $16 million in power production-related water costs

during the Test Year. About half this amount, almost $8 million, was for water used at

PVNGS. These amounts divided by the Test Year native load sales of 27,031 GWh

yields an average Base Water Cost of 0.0606¢/kWh.
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Q. IS THE COMPANY PROPOSING ANY ADDITIONAL MODIFICATIONS TO
THE PSA IN THIS PROCEEDING?

Yes. In addition to adding as allowable cost components in the PSA the FERC accounts

in which production-related environmental chemical costs and water costs are recorded

(Accounts 502, 519, and 549), the Company also proposes to add Account 550. To the

extent that the Company may find an opportunity to contract with third-party suppliers

of electric storage (e.g., batteries) in the near future, Account 550 is the FERC accoullt

in which those rent or capacity payments will likely be recorded. Modifying the PSA
a

4

POA in this proceeding will enable the Company to seamlessly add such storage

capacity costs to its PSA recovery if and when such transactions occur.

In addition to the modifications already mentioned, several small language adjustments

have been made to the POA to provide greater clarity of subj et matter and/or intent. A

redlined PSA POA showing the proposed changes from the current version and a clean

version of the PSA POA is included in the Standard Filing Requirement Infonnation

under "Redlined Plans of Administration" and "Plans of Administration."

CONCLUSION

Q. DO YOU HAVE ANY CONCLUDING REMARKS?
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Yes. APS hopes to continue working with the Commission and other stakeholders to

achieve a strong, sustainable energy future for Arizona. However, it is quickly losing the

financial support provided by the Settlement Agreement that allows it to do so. To

continue building a bright energy future, APS will need rate relief adequate to

compensate it for the significant amount of capital that has been and will be invested in

the business. APS additionally needs the support of the requested accounting orders and

the step rate increase in 2019 to mitigate the effects of regulatory lag in between rate
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1

2

cases from the completion of such large capital prob acts as the Four Corners SCRs and

the OMP.

3

4

5

6

The Commission and other stakeholders in the last two rate case settlements found

workable and creative solutions to help improve the Company's financial standing and

that improvement has allowed APS to access the capital markets on more reasonable

terms than in prior years. APS's customers have benefited from these developments.

APS encourages the Commission to remain committed to maintaining a constructive

regulatory framework that facilitates the required investment in Arizona's energy future

on favorable terms for customers.
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The marked decline in market prices for natural gas and wholesale power, partially

offset by a changing composition of the Company's fuel sources, has modestly reduced

the Company's cost of fuel, and it is appropriate to lower the Company's Base Fuel Cost

to 2.9882¢/kWh. The determination of this rate is consistent with the approach accepted

by the Commission in prior proceedings. It would also be appropriate to make a

corresponding and offsetting adjustment to the PSA Forward Component simultaneously

with the change in the Base Fuel Cost.

19

20

21

22

Certain chemical costs (lime, sulfur, ammonia) at the power plants and water and water-

related chemical consumption, particularly at PVNGS, vary directly with the generation

of electricity and can therefore be volatile much like fuel costs. Differences between

actual generation-related chemical and water expenses and the amounts in the Test Year

should be recovered or refunded through the PSA. Base costs in the PSA POA should be

updated to adj used Test Year levels,
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DOES THIS CONCLUDE YOUR DIRECT TESTHVIONY?1

2 A.
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Yes.
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Attachment PME-:SDR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Base Fuel and
Purchased Power Costs

1 .

2 .

3 .

Adjusted Test Year Fuel and Purchased Power Costs (¢/kWh):
Normalized 2017 Fuel and Purchased Power Costs
Test Year Fuel and Purchased Power Costs

Adjustment to Fuel and Purchased Power Costs

2.9882
3.1359

(0.1477)

Adjusted Test Year Retail Sales (MWh):
Test Year Retail Sales 27,950,491

5.
6.

Pro Forma Adjustments to Test Year Billed Retail Sales (MWh):
To Adjust to Normal Weather
To Annualize to December 31, 2015 Customer Level

116,300
115,621

Adjusted Test Year Retail Sales (Mwh) (Line 4 + Line 5 + Line 6)

Pro Forma Adjustment to Fuel and Purchased Power Expenses (Line 3 * Line 7)

28,182,412

9. Operating Income Before lnoome Tax

(41 ,625)

41 ,625

10. Income Tax at 38.10% (Line 9 * 38.1%)

11. Net Income (Line 9 - Line 10) $

15,859

25,766

Adjustment to Test Year operations to include 2017 base fuel and purchased power ¢/kwh costs at adjusted Test Year consumption.

7.

8.

4.
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Attachment PME-5DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Test Year PSA
Revenue & Deferred

Fuel Amortization

Revenues
Remove Test Year PSA Billed & Unbilled Revenue $ (1 ,554)

Expenses
Remove Test Year PSA Fuel Expense Deferral Amortization (1 ,579)

Operating Revenues less Fuel and Purchased Power Costs (ume 1 - Line 2) 25

Operations & Maintenanoe
Remove Test Year PSA SO2 Margin Deferral Amortization (25)

5. Operating Income Before Income Tax (Line 3 - Line 4) 50

196. Income Tax at 38.10% (Line 5 * 38.1%)

7. Net Income (Line 5 - Line 6) $ 31

Adjustment to Test Year retail operating revenues and fuel and purchased power expense to remove retail PSA revenue
and amortization of deferred fuel related to prior periods.

4.

2.

3.

1.



ARIZONA PUBLIC SERVICE COMPANY

Attachment PME-5DR
Page 1 of 1

Income Statement Pro Forma Adjustments
Test Year Ended 12/31/2015

(Dollars in Thousands)

Line
No. Description

Test Year Retail Deferred
Fuel Expense and Non-
Cash Mark-to-Market

Accruals

1.
2.
3.

Fuel and Purchased Power Cost
Remove Current Period Retail PSA Fuel Expense Deferral
Remove Deferred Markto Market on Native Load Hedge

Total Test Year PSA Fuel Expense Deferral (Line 1 + Line 2)

$ (14,899)
(44,106)
(59,005)

4. Remove Non-cash Hedge-Related MTM Accruals 44,106

5. Pro Forma Adjustment to Fuel & Purchased Power Costs (Line 3 + Line 4) (14,899)

6. Operating Income Before Income Tax 14,899

7. Income Tax at 38.10% (Line 6 * 38.1%) 5,677

8. Operating Income After Tax $

Adjustment to Test Year retail fuel and purchased power costs to remove retail PSA deferred fuel and non-cash mark-to-market
accruals.
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DIRECT TESTIMONY OF BENTE VILLADSEN
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

INTRODUCTION AND SUMMARYI,

Q. PLEASE STATE YOUR NAME AND ADDRESS.

My name is Berte Villadsen and my business address is The Brattle Group, 44 Brattle

Street, Cambridge, Massachusetts 02138, USA.

Q. WHAT IS THE
PROCEEDING?

PURPOSE OF YOUR DIRECT TEST1M0NY IN THIS

I have been asked by Arizona Public Service Company (APS or Company) to detennine

and present APS's cost of equity and recommend the return on equity that should be

included in its rates. I have also been asked to discuss how decoupling affect the cost of

equity. Finally, my testimony offers an opinion on the fair value of APS's rate base and

an appropriate fair value rate of return.

Q. PLEASE SUMMARIZE YOUR QUALIFICATIONS.

1

2

3

4

5 A.

6

7

8

9

10 A.

11

12

13

14

15

16

17 A.

18

19

20

21

22

23

24

25

26

27

28

I am a principal of The Brattle Group and have more than 15 years of experience

working with regulated utilities on cost of capital and related matters. My practice

focuses on cost of capital, regulatory finance and accounting issues. I have testified or

filed expert reports on cost of capital in Alaska, Alberta, Arizona, California, New

Mexico, Oregon as well as before the Bonneville Power Administration and the Siuface

Transportation Board. I have provided white papers on cost of capital to the British

Columbia Utilities Commission and the Canadian Transportation Agency as well as to

European and Australian regulators on cost of capital. I have testified or filed testimony

on regulatory accounting issues before the Federal Energy Regulatory Commission

(FERC), the Michigan Public Service Commission as well as in international and U.S.

arbitrations and regularly advice utilities on regulatory matters as well as risk

1



management. I have previously testified on cost of capital before the Arizona

Corporation Commission (Commission or ACC). I hold a Ph.D. from Yale University

and a BS/MS from University of Aarhus, Denmark. Appendix A contains more

information on my professional qualifications as well as a list of my prior testimonies.

Q. PLEASE SUMMARIZE YOUR TESTIMONY.

To determine APS's cost of equity I selected a relevant sample of integrated electric

utilities that are subject to regulation as well as a utility sample, whose assets are similar

to those of APS. I calculated the cost of equity for the sample using standard Capital

Asset Pricing Models (CAPM), Discounted Cash Flow UDCF) models and a risk

premium model. Having estimated the cost of equity for the sample, I then considered

specific risks of APS to derive a range of cost of equity estimates for the Company. I

concluded that a range of reasonable return on equity (ROE) estimates are as indicated

below:

Return on Equity

CAPM-basedMethods

DCF-based Methods

Risk Premium Method

Reasonable Range for Proxy
Group

10.0% - 10.5%

9.9% - 10.8%

103%

I conclude that APS should be in the upper half of the range because, among other

things, of its significant portfolio of nuclear generation. I also note that APS has been

unable to earn its allowed ROE since 2002.

1

2

3

4

5

6

7 A.

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

For these reasons and because APS's revised rates are expected to be in effect beginning

in 2017, I believe that APS should be placed in the upper end of the range and

recommend that a ROE of 10.5% is appropriate for setting rates in this case.

2
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1

2

3

4

5

6

As I mentioned, in my testimony I also discuss the relationship between decoupling of

rates and cost of capital. The majority of the utilities in my sample have a decoupling

mechanism in place, consequently, the impact, if any, of decoupled rates would already

be captured and reflected in the cost of equity ranges that I have provided. Further,

additional research has shown that decoupling does not measurably impact the cost of

capital. Therefore, I conclude that decoupling does not affect the cost of equity,

7

8

9

10

11

12

13

14

15

Finally, I discuss the fair value rate base for APS and the return hereon. I rind that the

fair value rate base claimed by APS, which is the average of original and reconstruction

cost new is a reasonable if conservative estimation of fair value in the economic sense.

Further, a FVROR on the incremental rate base (Fair Value Increment) of up 6.04%

(calculated as the inflation adjusted ROR) would be reasonable, as would applying the

weighted cost of capital of 8.13% to the entire FVRB. Thus, the Company's request of a

return on the Fair Value Increment of l%, as well as an overall FVROR of 5.84% is

conservative.

16

17 APPROACH TO ESTIMATING THE COST OF CAPITAL

18 A. Preliminary Comments

19 Q. WHAT ARE THE GUIDING PRINCIPLES FOR DETERMINING A JUST AND
REASONABLE RATE OF RETURN ON UTILITY INVESTMENTS?

20

21

22

23

Fortunately, there has been a lot of guidance provided on this topic over the years.

Perhaps the seminal guidance was provided by the U.S. Supreme Court in the Hope and

Bluefield cases, which found thatil

24

25

26

27

1 Eluefiela' Water Works & Improvement Co. v. Public Service Commission of West Virginia, 262 U.S.
679 (1923) (Bluefield), and Federal Power Com'n v. Hope Natural Gas Co., 320 U.S. 591 (1944)
(Hope).

28
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1

2

3

4

5

6

7

l. The return to the equity owner should be commensurate with returns on

investments in other enterprises having corresponding risks,2

2. The return should be reasonably sufficient to assure confidence in the financial

soundness of the utility, and

3. The return should be adequate, under efficient and economical management for

the utility to maintain and support its credit and enable it to raise the money

necessary for the proper discharge of its public duties.3

8

9

10

11

12

13

14

Q. PLEASE DESCRIBE HOW YOU CONDUCTED YOUR COST OF EQUITY
ANALYSIS.

I selected a sample of regulated electric utilities that are comparable to APS, estimated

the return that investors required to provide capital for those utilities and reviewed the

return on equity authorized in other jurisdictions. I also reviewed the specific risks for

APS including business, financial, and regulatory risk.

15

16

17

18

19

In order to provide additional support for my recommendation, I undertake several

analyses. Specifically, I use the CAPM, DCF and Risk Premium analyses, all of which

are widely used in the utility and ratemaking setting. The wisdom of employing

multiple methodologies has been acknowledged by the Commission in prior decisions.4

20

21 To arrive at my final ROE recommendation, I considered (i) the ranges of my cost of

equity numbers, (ii) the current economic outlook, (iii) the financial risk differences,

(iv) the business risks of APS relative to that of the benchmark samples, (v) the

regulatory environment in which APS operates. Based upon my analyses of those

22

23

24

25

26

27
2 Hope.
3 Blue field.
4 For example, Decision 71914, p. 34.

28
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1

2

factors, I determined that a reasonable range of ROE was between 10.25% and 10.75%

and concluded that a recommended ROE of 10.5% was appropriate.

1. Cost of Capital and Risk

3

4

5

6 A.

7

Q. HOW IS THE "COST OF CAPITAL" DEFINED?

8

9

10

11

The terms "expect"

12

The cost of capital is defined as the expected rate of return in capital markets on

alternative investments of equivalent risk. The cost of capital is a type of opportunity

cost: it represents the rate of return that investors could expect to earn elsewhere without

bearing more risk. "Expected" is used in the statistical sense: the mean of the

distribution of possible outcomes. and "expected," as in the

definition of the cost of capital itself, refer to the probability-weighted average over all

possible outcomes.

13

14 The definition of the cost of capital recognizes a tradeoff between risk and return that

can be represented by the "security market risk-return line" or "Security Market Line"

for short. This line is depicted in Figure 1 below. The higher the risk, the higher the

cost of capital required.

15

16

17

18

19

20

21

22

23

24

25

26

27

28
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Figure 1: The Security Market Line

Q. WHY IS THE COST OF CAPITAL RELEVANT IN RATE REGULATION?

The "cost of capital" is the return that investors expect to ham on investments of

comparable risks and is one of the relevant factors set forth in the Hope and Blue field

cases.

Q. WHAT DOES THIS MEAN FROM AN ECONOMIC PERSPECTWE?

From an economic perspective, rate levels that give investors a fair opportunity to am

the cost of capital are the lowest levels that compensate investors for the risks they bear.

A utility's ability to attract capital and maintain its financial integrity requires that the

combined equity return and equity ratio be such that not only is the expected return

commensurate with that of other enterprises, but it also meets the expectations of credit

market participants.

1

2

3

4

5

6

7

8

9

10

11

12

13

14 A.

15

16

17

18

19 A.

20

21

22

23

24

25

26

27

28

5See also Stewart C. Myers, "The Application of Finance Theory to Public Utility Rate Cases," 771eBell
Journal 0fEconomics & Management Science 3258-97 (1972).
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2

3

4

5

6

7

More important for customers, however, are the broader economic consequences of

providing an inadequate return to the company's investors. In the short run, deWations

from the expected rate of return on the rate base from the cost of capital may seemingly

create a "zero-sum game"-investors gain if customers are overcharged, and customers

gain if investors are shortchanged. In the longer term, inadequate returns are likely to

cost customers-and society generally-far more than may be saved in the short run.

Inadequate returns lead to inadequate investment, whether for maintenance or for new

8

9

10

11

plant and equipment. Without access to investor capital, the company may be forced to

12

13

14

15

16

17

forgo opportunities to maintain, upgrade, and expand its systems and facilities in ways

that decrease long run costs. Indeed, the cost to consumers of an undercapitalized

industry can be far greater than any short-run gains from shortfalls in the cost of capital.

This is especially true in capital-intensive industries (such as the electric and gas utility

industry), which feature systems that take a time to decay. Such long-lived

infrastructure assets cannot be repaired or replaced overnight, because of the time

necessary to plan and construct the facilities. Thus, it is in customers' interest not only

to make sure the expected return of the investors does not exceed the cost of capital, but

also that the expected return does not fall short of the cost of capital.

18

19

20

The Impact of Risk on the Cost of Capital

Q. PLEASE SUMMARIZE HOW YOU FACTORED RISK wHEN DETERMINING
THE COST OF CAPITAL.

21

22 A.

23

24

25

I analyzed the difference in leverage among the sample utilities and the benchmark

equity percentage of APS. To determine where in the estimated range APS's ROE

reasonably falls, I compared the business risk of APS relative to the sample utilities and

also the capital markets,

26

27

28

2.
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1

2

Q. WHY IS CAPITAL STRUCTURE IMPORTANT FOR THE DETERMINATION
OF THE COST OF EQUITY?

3

4

5

6

7

8

9

10

11

12

13

14

15

Shareholders in a company with more debt face more equity risk and therefore the return

on equity needs to be greater.6 There are several manners in which the impact of

financial risk can be taken into account in an analysis of cost of equity. One way is to

determine the after-tax weighted-average cost of capital for the entities and let that

figure be constant between the estimate obtained for the sample and the entity to which

it is applied. This assumes that the after-tax weighted-average cost of capital is constant

for a range that spans the capital structures used to estimate the cost of equity and the

regulatory capital structure. A second approach was developed by Professor Hamada,

who unlevered the beta estimates in the CAPM to obtain a so-called adj-equity or assets

beta and then re-levered the beta to determine the beta associated with the target

regulatory capital structure. This requires an estimate of the systematic risk associated

with debt (i.e., the debt beta), which is usually quite small. In Appendix B, I set forth

additional technical details related to methods to account for financial risk when

estimating the cost of capital.
16

17
Q. PLEASE IDENTIFY THE APS OR ARIZONA-SPECIFIC RISK FACTORS.

18

19

20

21

First, APS's generation capacity includes 27% nuclear, which is substantially higher

than the average among my sample companies (about 13%).7 The magnitude and

composition of generating facilities matter because capital-intensive investments

increase the fixed cost component and hence the operating leverage of a company

Nuclear generation not only has very large fixed costs, but also large operating risks and

22

23

24

25

26

27

6 Robert S. Hamada, "Portfolio Analysis, Market Equilibrium and Corporate Finance," Y71e Journal of
Finance 24: 13-31 (March 1969).
7 See Figure 4 below for details.

8 For an exposition of this, see Richard A. Brealey, Stewart C. Myers, and Franklin Allen,"Principles of
Corporate Finance," lath Edition, 2014 (Brealey, Myers & Allen 2014), pp. 227-228.

28
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

APS is the operator of the largest nuclear generating facility in the country, Palo Verde

ullits 1, 2 and 3. Second, APS has not earned its allowed ROE since 2002 and the

earned ROE has been substantially below the allowed ROE during several years. This is

illustrated in Figure 2 below (see Attachment BV-2DR). Third, the majority of the

publicly traded electric utilities in the U.S. are larger than APS. The average market

capitalization and annual revenue of mY sample companies are twice that of Pinnacle

West Capital Corporation (Pinnacle West), the parent of APS.9 Empirical studies have

shown that investors require a higher premium to invest in smaller companies than in

larger ones. The single-j jurisdiction, comparatively s adler size of Pinnacle West means

that the Company has less diversification and hence has a more concentrated risk

exposure to, for example, adverse local conditions. Finally, I note that decoupling

mechanisms are available to the mzgority of companies in my sample as well as in the

mzuority of U.S. states. Also, decoupling has been shown to have no detectable impact

on the return on equity.10 Therefore, should the Coimnission in the future implement a

decoupling mechanism, it should not affect the ROE.

16

17

18

19

20

21

22

23

24

25

26

27

9 APS represents a very large proportion of the revenue, income, assets and equity comprising the
Pinnacle West Corporation according to Pinnacle West's 2014 Annual Report's income statements and
balance sheets for the corporation and the utility, Figure 8 summarizes the size and other facts about the
sample companies and APS.

10 Joe Wharton & Michael J. Vilbert, "Decoupling and the Cost of Capital,"The Electricity Journal, vol.
28, 2015, pp. 19-28.

28
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1 Figure 2: APS Earned and Allowed ROE: 2002-2015
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15

16

17

18

I note that APS obtained an A2 rating from Moody's in June 2015 following an upgrade

to A3 in January 2014," while Standard & Poor's upgraded APS to A- in December

2013.12 The improved rating, which lowers debt costs, coincides with the closing of the

19 gap between the allowed and earned ROE. I note that the financial improvements

20

21

22

23

coincide with regulatory initiatives, so that (ignoring the height of the financial crisis in

2008-09), APS's financial performance has improved otter the upgrade of the regulatory

environment in Arizona to Average / 3 by Regulatory Research Associates13 and further

with the approval of several rate mechanisms from 2012 onwards that aim to recover

24

25

26

27

11 Moody's, "Moody's upgradesPinnacleWest Capital and Arizona Public Service,outlooksare stable,"
June 2, 2015 and https1//www.moodys.com/credit-ratings/Arizona-Public-Service-Compa11y-credit-
rating-62000.

12 Standard & Poor's.

13SNL, "Colnmissions," Reviewed March 5, 2016.
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1

2

costs more quickly.14 It is important to continue these efforts to ensure the utility and

customers have access to debt capital at relatively low cost.

r

3

4

5

6 A.

Q. HOW DID YOU FACTOR THE ADDITIONAL
INFORMATION INTO YOUR ANALYSIS?

CAPITAL MARKET

7

8

9

10

11

The return that investors require to provide equity capital depends not only on the

relative risk of the investment being considered but also on the return generally available

in the market for investments with comparable risk. Therefore, I felt that it was essential

to consider prevailing conditions and trends in financial markets when determining

inputs to the models used to estimate the cost of equity and when evaluating the

reasonableness of the estimates.

12

13

14

IMPACT OF THE ECONOMY AND MARKETS ON THE COST OF EQUITY

A. Interest Rates

Q. WHAT ARE THE RELEVANT DEVELOPMENTS REGARDING INTEREST
RATES?

15

16

17 A.

1*

18

Recent interest rates and especially government bond yields have been low. However,

the spread between utility bond yields and government bond yields of the same maturity

is higher than they have been historically, both when measured over the long run and

more recently.

BBB

19

20

21

22

23

Figure 3 below shows the development in rated utility and Government bond

yields from 1999 to today. It is evident that the yield spread (the difference between
15

24

25

26

27

14 Ibid. For example, a Lost Fixed Cost Recovery mechanism was initially approved in 2012 and
effective beginning in 2015 a Four Corners Adjustment rider that will allow APS to recover costs
associated with APS share in Four Corners.
15 For clarity "BBB rated" refer to bollds in the range of BBB- through BBB+ and "A rated" reference
bonds in the range of A- through A+. The majority of electric utilities are low A or high BBB rated.

28
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2/29/2016:
us utility (ass): 4.79
US 20Y Treasury: 2.20
Spread: 2.59

10/31/2011:

US Utility (BBB): 4.80

US 20Y Treasury: 2.87

Spread: 1.93

1

2

3

the yield on BBB rated utility bonds and government bonds) has increased both relative

to its historical average and relative to the Company's most recent rate case filing

(Docket No. E-01345A-11-0224).

4

5

6

7

8

Figure 4 shows the spread between A rated utility bonds and government bond yields

along with the average spread prior to the financial crisis. Again, it is evident that the

spread is greater. Thus, a review of both BBB rated and A rated bonds clearly illustrates

the increase in the spread between the utility bond yield and government bond yields.

9 Figure 3: BBB Utility and Government Bond Yields
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Figure 4: Spread between A Rated Utility and 20-Year Government Bond Yield
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Q. HOW DOES THE CURRENT SPREAD BETWEEN UTILITY AND
GOVERNMENT BOND YIELDS COMPARE TO THE HISTORICAL SPREAD?

As shown in Figure 3 and Figure 4 above, the spread between BBB rated utility bond

yields or between A rated utility bond yields and government bond yields has grown. At

the end of February, 2016 the BBB spread stood at 2.56%, which is approximately 136

basis points higher than prior to the 2008-09 financial crisis. At the same time the A

rated utility bond yield was 1.83% for an increase of about 90 basis points over the pre-

crisis level. Not only is the yield spread increased relative to its pre-crisis levels, but it

is also greater relative to the level in the more recent past as illustrated in the figures

above. (see Attachment BV-3DR)

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19 A.

20

21

22

23

24

25

26

27 Q.

28

HOW ARE INTEREST RATES EXPECTED TO TREND GOING FORWARD?
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1

2

3

4

5

Blue Chip Economic Indicators expects that the yield on 10-year Treasury Notes will

increase by about 120 basis points by 2017 and the publication forecasts addition

increases for 2018 and beyond.16 Comparably, Consensus Forecast expect the 10-year

yield to increase by 130 basis points by 2017 and by an additional 50 basis point by

2019, while the Congressional Budget Office predicts an increase of approidmately 200

basis points over the coming years.17 These expectations are consistent with the current

downward pressure on Government bond yields, which has largely been caused by the

Federal Reserve's quantitative easing program and general stimuli of the U.S.

ec0n0my.18

6

7

8

9

10

11

12

13

14

Q. HOW DO THESE
ANALYSIS?

DEVELOPMENTS IMPACT THE COST OF EQUITY

15

16

17

18

19

20

21

22

23

There are several ways in which the current interest rate environment affects the cost of

equity analysis. First and most directly, the CAPM utilizes as one of its inputs a

measure of the risk-free rate (see Figure 1). I used the yield on a US government bond

as a proxy for the risk-free rate. The estimated cost of equity using the CAPM increases

(decreases) by 1% when the relied upon risk-free rate (e.g., the government bond rate)

increases (decreases) by 1%. Therefore, to the extent that the government bond rate is

driven by monetary policy rather than market factors, so is the CAPM estimate.

Importantly, if the government bond rate is downward (upward) biased, then the CAPM

estimate will be downward (upward) biased. When that is the case, it is necessary to

normalize the relied upon government bond rate, so that the resulting CAPM estimate

reflects a non-biased government bond rate.

24

25

26 17

27

16 Blue Chip Economic Indicators, January 2016 and October, 2015.
Consensus Forecasts, October 2015. Congressional Budget Office, "The Budget and Economic

Outlook: 2015-2025," January 2015, p, 53.
For a summary of the magnitude of the Federal Reserve's purchase program, see, for example,

Bloomberg, "The Fed Eases Off," September 16, 2015.

18
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1

2 "yield spread") widens, it

3

4

5

6

7

8

9

10

11

12

13

Second and as a further indication of a potential bias, if the spread between the yield on

utility (or corporate) bonds and government bonds (the

indicates that the premium that investors require for holding securities other than

government bonds has increased. Thus, there is evidence that the market equity risk

premium has increased. A higher than normal yield spread is one indication of the

higher risk premiums currently prevailing in capital markets. Investors consider a risk-

retum tradeoff (like the one displayed in Figure 1 above) and select investments based

upon the desired level of risk. Higher yield spreads reflect the fact that the return on

corporate debt is higher relative to government bond yields than is normally the case,

even for regulated utilities. Because equity is more risky than debt, this means that the

spread between the cost of equity and government bond yields must also be higher, i.e.,

the premitun required to hold equity (the Market Risk Premium or MRP) rather than

government bonds has increased, If this fact is not recognized, then the traditional cost

14 of capital estimation models will underestimate the cost of capital prevailing in the

15 capital markets.

16

17

18

19

20

21

22

23

24

25

26

27

Third, in times of economic uncertainty (such as the present) investors seek to reduce

their exposure to market risk. This precipitates a so-called "flight to safety," wherein

demand for low-risk government bonds rises at the expense of demand for stocks. If

yields on bonds are extraordinarily low, however, any investor seeking a higher

expected return must choose adtemative investments such as stocks, real estate, gold or

collectibles. Of course, all of these investments are rislder than government bonds, and

investors demand a risk premium (perhaps an especially high one in times of economic

uncertainty) for investing in them. But short of accepting meager returns, investors

simply have few alternatives to returning to the stock market. Utility stocks may have

experienced the "flight to safety" phenomenon to a larger degree than other stock

because they traditionally have paid a substantial portion of their earnings as dividends.

28
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1

2

3

Therefore, investors who have sought income from their investments and found

government bonds too unattractive may have accepted a higher risk and invested in

utility stock with the goal of receiving periodic dividend payments.

4

5

6

7

8

9

One possible explanation of the current elevated level of the yield spread is that current

and near-term expected levels of government bond yields are artificially depressed due

to monetary policy.19 I emphasize that the U.S. government bond yields (as well as that

of many other western countries) is expected to increase substantially over the next

several y€a/5_20

10

11 Q. WHAT ARE THE IMPLICATIONS OF ELEVATED YIELD SPREADS TO THE
COST OF EQUITY?

12

13

14

15

16

17

18

19

20

21

The increase in the yield spread indicates that (i) the current long-term government bond

yields are depressed relative to their normal levels, and/or (ii) investors are demanding a

premium higher than the historical premium to hold securities that are not risk free. The

latter is an indication that the market equity risk premium may be elevated relative to its

historical level, Regardless of the interpretation, the consequence is that if cost of equity

is estimated using the current risk-free rate and a market equity risk premium based on

historical data, then it will be downward biased. Hence, it is necessary to "normalize"

the risk-free rate, take into account the current (rather that historical) market equity risk

premium, or a combination of these two interpretations."

22

23

24 19

25

26

27

As of year-end 2014, the Federal Reserve held approximately $1.8 trillion of mortgage-backed
securities, whereas the magnitude was less than $0.5 trillion in mid-2009. Source: Bloomberg, "The Fed
Eases Off," September 16, 2015.

20 If investors' believe the yield on government bonds will soon elevate, they may demand higher yields
on corporate debt relative to the prevailing government bond yields, thus widening the yield spread.
21 I note that if a combination interpretation is used, it becomes important to make sure that the overall
(total) "norm alization" takes into account the elevated yield spread once and only once.
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1 Market Volarilizy

2 Q. How DID YOU FACTOR THE STOCK MARKET'S VOLATILITY INTO
YOUR ANALYSIS?

3

4

5

6

7

8

Academic research has found that investors expect a higher risk premium during more

volatile periods. The higher the risk premium, the higher the required return on equity.

For example, French, Schwert & Stambaugh (1987) found a positive relationship

between the expected market risk premium (MRP) and volatility:

We find evidence that the expected market risk premium (the expected
retune on a stock portfolio minus the Treasury bill yield) is positively
related to the predictable volatility of stock returns. There is also
evidence that unexpected stock returns are negatively related to the
unexpected change in the volatility of stock returns. This negative
relation provides indirect evidence of a positive relation between
expected risk premiums and volatility."

9

10

11

12

13

14

One implication of this finding is that the MRP tends to increase when market volatility

is high, even when investors' level of risk aversion remains unchanged.

15

16

17

18

19

20

21

A measure of the market's expectations for volatility is the VIX index, which measures

the 30-day implied volatility of the S&P 500 index. These indices are also referenced as

the "investor fear gauge." While the long-term average for the VIX is about 20, the

current level is elevated and was above 28 on February ll, 2016.23 During the more

recent period, the VIX spiked in August at about 40. Thus, the market volatility has

higher in the early part of 2016 than it has been in recent periods. (See Attachment BV-

4DR.)22

23

24

25

26

27

22 K. French, W. Schwert and R. Stambaugh (1987), "Expected Stock Returns and Volatility,"Journal of
Financial Economics, Vol. 19, p. 3.

23 Yahoo Finance. It has since declined.

28
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Figure 5: Volatility Index
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Q. WHAT DO YOU MEAN BY THE TERM "RISK AVERSION?"

Risk aversion is the recognition that investors dislike risk, which means that for any

given level of risk, investors must expect to am an appropriate return to be induced to

invest. An increase in risk aversion means that investors now require a higher return for

that same level of risk.

Q. DO YOU HAVE ANY EVIDENCE THAT THE RETURN PREMIUM
DEMANDED BY INVESTORS FOR TAKING RISK IS HIGHER THAN IT WAS
PRIOR TO THE 2008-09 FINANCIAL CRISIS?

Yes. Looking to forecasted MRPs, both academic research and financial data services

such as Bloomberg have found an increase in the expected MRP compared to prior to

1

2

3

4

5

6

7

8

9

10

11

12

13

14 A.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

historical level.

the financial crisis. Not only did the expected MR.P increase but it remains above the

For example, Bloomberg's expected MRP exceeds the historical

A.

18



1

2

average MRP and currently stands at about 8%, while the historical arithmetic average

MRP from 1926 to 2014 is 7%.24

3

Q. HAS THE MRP INCREASED SINCE THE 2008-09 FINANCIAL CRISIS?4

5 A.

6

7

8

9

Yes. A recently updated analysis by Duarte and Rosa of the Federal Reserve of New

York aggregates the results of many models of the required MRP in the U.S. and tracks

them over time. This analysis finds a very high MRP in recent years.

10

11

12

13

14

The analysis estimates the MRP that results from a range of models each year from 1960

through the present." The analysis then reports the average as well as the first principal

component of results.26 The analysis then finds that the models used to determine the

risk premium are converging to provide more comparable estimates and that the average

annual estimate of the MAP was at an all-time high in 2013. These estimates are

reasonably consistent with those obtained from Bloomberg and the consistent elevation

of the MRP over the historical figure indicates that the elevated level is persistent.

Figure 6 below shows Duarte and Rosa's summary results.

15

16

17

18

19

20

21

22

23

24

25

26 26

27

24 Bloomberg and Duff & Phelps, "20/5 Valuation Handbook: Guide to Cost ofCapiz'aI," 2015, pp. 3-
24.
25 Fernando Duarte and Carlo Rosa, "The Equity Risk Premium: A Review of Models,"Federal Reserve
Bank of New York, December 2015 (Duarte & Rosa 2015).

Duarte & Rosa emphasize the "first principal component" of the 20 models. This means that the
authors used statistics to compute the weighted average combination of the models that captures the
most variability among the 20 models over time.
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Q. ARE THERE OTHER REASONS WHY CAPITAL
CONTINUE TO EXHIBIT HIGH VOLATILITY?

MARKETS MAY

Yes, the early part of 2016 saw very large market declines across the globe and trading

on the Chinese market was halted. For example, the New York Stock Index is down by

about 8.5% during the first 6 weeks of 2016 with significant increases and decreases. At

the same time, expected market volatility is high as illustrated in Figure 5. Further, oil

prices are currently very low by historic standards - with a substantial impact on oil

producing countries and regions. Finally, unrest in the Middle East (e.g., Syria and

Saudi Arabia/Iran) has contributed to continued uncertainty and thereby an increase in

the market equity risk premium that investors require. Lastly, it appears that the Euro

zone once again may need to deal with the Greek debt situation.

Q. ARE THERE OTHER FEATURES OF FINANCIAL MARKETS THAT ARE
CURRENTLY UNUSUAL?

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25 A.

26

27

28

Yes. The current level of many companies, including utilities, Price-to-Earnings (P/E)

ratio is higher than what has been experienced historically. Empirically, the P/E ratio

increases when interest rates decline. This is shown in Figure 7 below.

20
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Figure 7: Average Price / Earnings Ratio of Comparable Electric Utilities vs.
20-Year Treasury Bond Yield
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Q- PLEASE EXPLAIN THE RELATIONSHIP BETWEEN THE P/E RATIO AND
THE 20-YEAR GOVERNMENT BOND YIELD OF INTEREST IN YOUR
ANALYSIS.

The dividend yield, which is calculated as Dividends divided by Price (D/P), is closely

related to the P/E ratio as dividends are paid out of earnings. If the P/E ratio is very high

(low), then the Earnings-to-Price ratio is low (high) and so is the dividend yield (D/P).

The average electric utility pays apprordmately 60% of its earnings as dividends," so if

the P/E ratio increases from, for example, 15 to 17 (l3.3%), then the Earnings / Price

ratios declines by 0.79% (from 6.67% to 5.88%) and the dividend yield decline by

0.47%. Therefore, if the 20-year government bond yield is artificially depressed and

expected to increase, then the dividend yield is also artificially depressed and expected

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17 A .

18

19

20

21

22

23

24

25

26

27 11DVRue Line Investment Survey as of December 2015 for 2016. Summarized in Attachment BV-

2 8
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1

2

to increase. As a result, the results from the standard dividend discount models are

likely to underestimate the cost of equity that will prevail going forward.

3

4 Q. WHAT DO YOU CONCLUDE FROM THIS INFORMATION?

5

6

7

8

9

10

11

The increase in the spread between the yield on utility and government bonds indicates

that the premium investors require to hold assets that are not risk-free has increased.

Likewise, the recent trends in preferred equity yields confirm that the premium on assets

other than government bonds has increased. Similarly, the forecasted MRP is high

relative to its recent past and the volatility index is higher than any time since 2012. All

of these factors point to a relatively high degree of market volatility and that investors'

required premier to hold assets that are not risk-free is elevated. Similarly, the very low

risk-free rate are likely to have led to higher P/E ratios due to the flight to quality

discussed above and consequently an lower than "normal" dividend yields.

12

13

14

Impact On Roe Estimation1 5

1 6

1 7

Q. PLEASE SUMMARIZE HOW THE ECONOMIC DEVELOPMENTS
DISCUSSED ABOVE HAVE AFFECTED THE RETURN ON EQUITY AND
DEBT THAT INVESTORS REQUIRE.

1 8

1 9

2 0

2 1

2 2

2 3

2 4

2 5

2 6

2 7

Utilities rely on investors in capital markets to provide funding to support their capital

expenditure program and efficient business operations, and investors consider the risk

return tradeoff in choosing how to allocate their capital among different investment

opportunities. It is therefore important to consider how investors view the current

economic conditions, including the plausible development in the risk-free rate and the

current MRP.

These investors have been dramatically affected by the credit crisis and ongoing market

volatility, so there are reasons to believe that their risk aversion remains elevated

relative to pre-crisis periods.

28
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2

3

4

5

6

Likewise, the effects of the Federal Reserve's monetary policy have artificially lowered

the risk-free rate. As a result,  yield spreads on utility debt, including top-rated

instruments, have remained elevated. The evidence presented above demonstrates that

the equity risk premium is higher today than it was prior to the crisis for all risky

investments. This is true even for investments of lower-than-average risk, such as the

equity of regulated utilities.

7

8

9

1 0

1 1

Q. DOES YOUR
CONDITIONS?

ANALYSIS CONSIDER THE CURRENT ECONOMIC

12

13

14

15

16

Yes. In implementing the CAPM and risk premium models, I considered the downward

biased risk-free rate as well as the elevated MRP. Specifically, I relied on two sets of

inputs for the CAPM: I consider the elevated spread between utility and government

bond yields and either (i) normalize the risk-free rate to reflect the currently downward

bias of the yields and combine that with the historical MRP, or (ii) rely on Blue Chip's

2017 government bond yield forecast for the risk-free rate and combine that with a MRP

that reflects the strong evidence that risk premiums are elevated relative to their long-

term historical average. Similarly, I consider the impact on the dividend yield from the

discussion above, which indicate that dividend yields will increase with increasing

17

18

19

20

interest rates and hence be higher going forward than they are today.

21

22

23

ANALYZING THE COST OF EQUITY

A. Approach

Q. PLEASE OUTLINE YOUR APPROACH FOR DETERMINING THE COST OF
EQUITY FOR APS.

24

25

26

27

As described above in Section II.A, the standard for establishing a fair rate of return on

equity requires that a regulated utility be allowed to earn a return equivalent to what an

investor could expect to earn on an alternative investment of equivalent risk. Therefore,

28

23
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1

2

3

4

5

my approach to estimating the cost of equity for APS focuses on measuring the expected

returns required by investors to invest in companies that face business and financial risks

comparable to those faced by APS. Because the models I rely upon most heavily

require market data, my consideration of comparable companies is restricted to those

that have publicly traded stock.

6

7 To this end, I have selected a sample of publicly-traded companies that primarily

provide regulated electric utility services.8

9

10

11

12

13

14

15

For this sample and a subsample, I derive estimates of the representative cost of equity

according to standard financial models including two versions of the CAPM and two

versions of DCF model. I further review results based on one version of the so-called

risk premium model, as well as summary analysis of allowed ROEs for integrated

electric utilities. The latter analysis is conducted using allowed returns on equity and

associated allowed equity ratios rather than market data, the results of these analyses are

used as a test on the reasonableness of my market-based results.16

17

18

19

20

21

22

23

24

25

26

As the cost of equity for the CAPM and DCF based models are derived from market

data that reflect the capital that investors hold in the sample companies, I consider the

impact of any difference between the financial risk inherent in the cost of equity

estimates and the capital structure to which it is assigned using several methods to avoid

any one method biasing the results.

27
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2

Sample Selection

Q. WHY DO YOU APPLY YOUR COST OF CAPITAL MODELS TO A SAMPLE
OF COMPARABLE COMPANIES INSTEAD OF ESTIMATING THE COST OF
CAPITAL FOR APS DIRECTLY?3

4 A.

5

6

7

8

It is a well-established point of finance theory (and practice) that the cost of capital

depends on the use not the source-of the invested capital. This means that if a

diversified company has subsidiary parts engaged in distinct lines of business, the cost

of capital for each part is specifically dependent on the risks inherent in its own line of

business, not on the risks of the consolidated company as a whole.

9

10

11

12

13

14

APS is not publicly traded (although its parent Pinnacle West is), so it is not possible to

directly estimate the cost of equity using the CAPM or DCF models. This is because

these models rely on market information (such as stock prices, betas based on historical

stock returns, and growth rate estimates) to estimate the expected returns required by

equity investors.

15

16

17

18

Nor would it be appropriate to infer the appropriate cost of equity for APS based solely

on the measured cost of equity of Pinnacle West as (l) a sample of one is simply too

small, and (2) Pinnacle West have other lines of business albeit relatively small.

19

20

21

That is why I develop samples of publicly traded companies that are as analogous as

possible to APS in terms of business risk, and apply the models to those samples as

proves for the APS. Subsequently, I discuss APS and Arizona-specific risks and place

APS relative to the estimated cost of equity.

22

23

24

25

26

Q. HOW DO YOU IDENTIFY SAMPLE COMPANIES?

27

APS is an integrated electric utility, so I start with the universe of publicly traded

I then eliminated companiesutilities classified as electric utilities in Value Line.

28
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1

2

3

4

5

engaged in substantial merger and acquisition (M&A) activities over the past 5-years

and companies with less than 50% of its assets subject to regulation. Further, I require

that the companies have an investment grade credit rating, no recent dividend cuts, more

than $300 million in revenues to ensure liquidity, and generally have data available for

estimation (see Attachment BV-6DR).

6

7

8

Q. WHAT ARE THE CHARACTERISTICS OF THE ELECTRIC SAMPLE?

9

10

11

12

13

14

The Electric sample comprises electric companies whose primary source of revenues

and mz8ority of assets are in the regulated portion of the electric industry. The final

sample consists of the 27 electric utilities listed in Figure 8 below. These companies

own regulated electric utility subsidiaries in many states, and some also provide electric

transmission service regulated by the U.S. FERC." Therefore, the Electric sample is

broadly representative of the regulated electric utility industry from a business risk

perspective. Further, the meqority of the utilities own or lease generation albeit their

generation mix may differ from that of APS.15

16

17

18

19

20

21

22

23

24

Figure 8 reports the sample companies' annual revenues for the trailing twelve months

ended September 2015 and the percentage of their assets devoted to regulated electric

operations according to Edison Electric Institute's (EEl) classifications of electric

utilities as being either regulated (R), having greater than 80% regulated electric assets

or mostly regulated (MR), having 50-80% regulated electric assets. It also displays each

company's Market Capitalization and the S&P Credit Rating in 2015, as well as its

Value Line beta and the consensus long-term (3- to 5-year) earnings growth rate

estimate for the company from Thomson Reuters IBES and Value Line. (See

Attachment BV-6DR.)25

26

27 - - - - - -
28 None of the included elltities are primarily electric transmission entities.
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1 Figure 8
Electric Sample Companies

2

3 Company
Annual Revenues

(USD mill ion)
Regulated

Assets
Betas

S&P Credit

Rating (2015)

[7] [8]

Long Term
Growth Est.

Nuclear
Generation

(%)

[9]
4

[3] [4]

Market  Cap .
2015 QS

(USD mil l ion)

[5] [6]

5
0.0%

17.0%

00%

21.0%
6

0.0%
7

8

9

10

A L L E T E

Alliant  Energy

Amer. Elem. Power

Ameren Corp.

CounterPoint Energy

CMS Energy Corp.

Consol. Edison

Dominion Resources

DTE Energy

Edison Int ' l

E l Paso Elect r ic
Energy Corp.

Get Plains Energy

IDACORP Inc.

11

12

13

MGE Energy

NextEra Energy

OGE Energy

Otter Tail Corp.

PG&E Corp

Pinnacle West Capital

Portland General

14

15

16

$1,500

$3,254

$16,034

$6,098

$7,386

$6,146

$12,554

$11,195

$9,919

$11,452

$686

$11,203

$2,502

$991

$564

$17,216

$2,197

$783

$16,908

$3,501

$1,912

$9,896

$4,163

$10,171
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$11,024

R
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R

R

M

R

R

M

R

R
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R

R

M
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R

R

R
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A.
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$2,393

$6,434

$27,037

$9,802

$7,692

$9,338

$18,927

$41,040

$13,951

$19,740

$1,432

$11,376

$3,964

$3,087

$1,396

$44,783

$5,399

$972

$24,840

$6,850

$3, 155

$20,317

$7,565

$22,956

$3,324

$5,239

$17,219

$12,601

n/a
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0.75
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0.65

0.76

n/a

4.2%

5.6%

4.4%

7.1%

1.6%

6.3%

3.0%

5.8%

5.1%

0.3%

8.0%

-2.6%

6.2%

3.1%

6.4%

7.0%

3.2%

7.4%

8.2%

4.8%

4.6%

1.7%

4.3%

9.9%

6. 1 %

4.7%

4.8%

4.9%

n/a

33.0%

17.0%

6.0%

47.0%

33.0%

13.0%

0.0%

0.0%

23.0%

0.0%

0.0%

21.0%

27.0%

0.0%

28.0%

19.0%

0.0%

0.0%

8.0%

12.0%

13.0%

27.0%

Public Serv. Enterprise

SCANA Corp

Sempra Energy

Vectren Corp.

Wester Energy

Xcel Emery Inc .

Average

APS

$6,820

3,501 R

18

19 • HOW DOES THE ELECTRIC SAMPLE COMPARE TO APS?

20 The Electric sample consists of 27 electric utilities from which I also create a subsample

21 of companies that report between 17% and 37% of their generation capacity is nuclear.

22 This sample consists of Alliant, Ameren, Dominion, DTE Energy, Energy, NextEra,

23 PG&E, Pinnacle West (albeit I consider the results without the parent of APS), PSE&G,

24 and SCANA. The subsample intends to capture any nuclear related risks and therefore

25 includes companies, whose nuclear generation percentage is within +/- 10% of APS's

26 proportion of nuclear generation (see Attachment BV-7DR).
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1

2

3

I note further that the average sample company (subsample) company has twice (three

times) as much revenue as does APS and the average market capitalization is twice that

of Pinnacle West. Thus, APS is smaller than the average sample company.

4

5

6

7

8

APS currently has a slightly higher credit rating than the average sample company, but

(1) the difference is on average one notch (A- versus BBB+) and therefore small, (2)

APS only achieved an A- rating in 2014 and was thus BBB+ rated during part of the

estimation period, and (3) credit rating measure default risk rather than the cost of

equity. Therefore, the impact of a slightly higher credit rating is simply that the

Company has slightly lower default risk than the average sample company, which may

be reflected in lower interest rates, which benefits customers. It does not, however,

9

10

11

12

13

14

affect the cost of equity.

15

16

Finally, I note that the majority of the sample companies listed in Figure 8 have

operating companies that have some form of decoupling mechanism. I discuss

decoupling in more detail in Section VI.

17

18 Q. ARE THERE ANY DIFFERENCES IN THE REGULATORY ENVIRONMENT
IN WHICH THE COMPARABLE COMPANIES AND APS OPERATES?

19

20 A.

21

22

23

While all jurisdictions to a degree are unique, I did note several factors that impact more

specifically APS's business risk. For example, APS has experienced larger than average

penetration of distributed generation for a loss in load. I also note that Arizona operates

with a historic test year.29 This contrast to other states, where 32 states allow a future or

24

25

26

27 29 I understand that the ACC has authorized APS to implement a rider to reflect in rates the costs
associated with the Compally's acquisition of a share of the coal-fired Four Corners Unit 4 and 5.

28

28

II l



1

2

3

hybrid test year.3° One issue associated with the use of historic test years is that it can

become difficult to earn the allowed ROE dtuing times of construction. As shown in

Figure 2, APS has not earned its allowed ROE in the most recent 13 years.

4

5

6

It is essential that the Commission take APS-specific risks into account when

detennining the appropriate risk-adjusted cost of equity that APS should be allowed.

7

8 The CAPMBasedCost OfEqui(y Estimates

9 Q. PLEASE BRIEFLY EXPLAIN THE CAPM.

10

11

12

13

14

15

16

In the CAPM the collective investment decisions of investors in capital markets will

result in equilibrium prices for all risky assets such that the returns investors expect to

receive on their investments are commensurate with the risk of those assets relative to

the market as a whole. The CAPM posits a risk-return relationship known as the

Security Market Line (see Figure l in Section H), in which die required expected return

on an asset is proportional to that asset's relative risk as measured by that asset's so-

C3.ll€d "beta"

17

18

19

20 (1)

21

22

23

24

More precisely, the CAPM states that the cost of capital for an investment, S (e.g., a

particular common stock), is given by the following equation:

Ts = T f + B s X M R P

where is is the cost of capital for investment S,

if is the risk-free interest rate,

BS is the beta risk measure for the investment S, and

MRP is the market equity risk premium.

25

26 30

27

Joe Wharton, Berte Villadsen, and Heidi Bishop, "Alterative Regulation and Ratemaking:
Approaches for Water Companies," prepared for the National Association of Water Companies,
September 2013, p. 43 .
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1

2

The CAPM is a "risk-positioning model" that relies on the empirical fact that investors

price risky securities to offer a higher expected rate of return than safe securities. It says

that an investment whose returns do not vary relative to market returns should receive

the risk-free interest rate (that is the return on a zero-risk secruity, the y-axis intercept in

Figure 1). Further, it says that the risk premium of a security over the risk-free rate

equals the product of the beta of that security and the Market Risk Premium: the risk

3

4

5

6

7 premium on a value-weighted portfolio of ad] investments, which by definition has

8 average risk.

9

Inputs to the CAPM10

11

12

13

14

Q. WHAT INPUTS
REQUIRE?

DOES YOUR IMPLEMENTATION OF THE CAPM

15

16

17

18

19

As demonstrated by equation (l), estimating the cost of equity for a given company

requires a measure of the risk-free rate of interest and the market equity risk premium

(MRP), as well as a measurement of the stock's beta. There are many methodological

choices and sources of data that inform the selection of these inputs. I discuss these

issues, along with the finance theory underlying the CAPM, in Appendix B to my

written evidence. I performed multiple CAPM calculations corresponding to distinct

"scenarios" reflecting different values of the inputs. This allowed me to derive a range

of reasonable estimates for the cost of equity capital implied by each of my samples.20

21

Q. WHAT VALUES DID YOU USE FOR THE RISK-FREE RATE OF INTEREST?22

23

24

25

26

27

I used the yield on a 20-year Government Bond as the risk-free asset for purposes of my

analysis. Recognizing the fact that the cost of capital set in this proceeding will be in

place over the next several years, I rely on a forecast of what Government bond yields

will be one year out. Specifically, Blue Chip predicts that the yield on a 10-year

28
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1

2

3

4

5

Government Bond will be 3.4% by Q4, 2017.31 I use year-end 2017 as the benchmark

as rates are expected to be in effect well beyond that date. I adjust this value upward by

53 basis points, which is my estimate of the representative maturity premium for the 20-

year over the 10-year Government Bond.32 This gives me a lower bound on the risk-free

rate of 3.93%.

6

7 I also considered a scenario in which the appropriate risk-free rate of interest is 4.73%,

8 which adds a portion of the increase in yield spread to the risk-free rate to take the

9

10
33

11

12

13

downward pressure on the government bond yield into account. An alternative is to

increase the MRP to reflect the widening of the yield spread. The baseline

Government bond yield of 3.93% reflects that Government bond yields are expected to

increase substantially through 2020, where the Blue Chip forecast indicates a yield

around 4.5%.34

14

15 Q. WHAT VALUES DID
PREMIUM (MRP)?

YOU USE FOR THE MARKET EQUITY RISK

16

17

18

19

20

21

Like the cost of capital itself, the market equity risk premium is a forward-looking

concept. It is by definition the premium above the risk-free interest rate that investors

can expect to am by investing in a value-weighted portfolio of all risky investments in

the market. The premium is not directly observable, and must be inferred or forecasted

based on known market information. One commonly used method for estimating the

22

23

24

25

26

27

31 Blue Chip Economic Indicators, Consensus Forecasts, October 2015.
3.2 This maturity premium is estimated by comparing the average excess yield on 20-year versus 10-year
Government Bonds over the period 1990 - 2015, using data from Bloomberg.
33 As of February 29, 2016, the spread between A rated utility and government bond yields was elevated
by 90 basis points relative to the historical norm, so the application of only 80 basis points as an upward
adjustment to the risk-free interest rate is conservative.
34 Blue Chip Economic Indicators, October 10, 2015 has a consensus forecast for the 10-year
government bond yield of 4.0%, so if the maturity premium remains at 053% the 20-year government
bond is forecasted to be about 4.5%.
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1

2

MRP is to measure the historical average premium of market returns over the income

returns on government bonds over some long historical period. Du# and Phelps

performs such a calculation of the MRP. The average market risk premium from 1926

to the present (2014) is 7.0%.35 I used this value of the MRP in one input scenario to my

CAPM analyses,

3

4

5

6

7

8

9

10

11

12

13

14

However, investors may require a higher or lower risk premium, reflecting the

investment alternatives and aggregate level of risk aversion at any given time. As

explained in Section III, there is substantial evidence that investors' level of risk

aversion remains elevated relative to the time before the global financial crisis and

ensuing recession that commenced in 2008. In recognition of this evidence, together

with forward-looking measurements of the expected market equity risk premium that are

higher than the long-term historical average, I also performed CAPM calculations using

8% for the market emlitv risk nreminm The 8% forecasted MRP is consistent with

Bloomberg's current forecast.3615

16

17 Q. WHAT IS THE BASIS FOR STATING THAT THE
HIGHER THAN ITS HISTORICAL AVERAGE?

CURRENT MRP IS

18

19

20

21

22

23

Academic articles that were written in the late 1990s or early 2000s often found that the

U.S. la/[RP at the time was lower than the its historical average based on various

forward-looking models, such as market-wide versions of the DCF model. A recent

article by Duarte and Rosa of the Federal Reserve of New York summarizes many of

these models and also estimates the l\1Rp from the models each year from 1960 through

24

25

26

27

35 See Du/j'ana'Phelps 2015 Valuation Handbook, pp, 3-19.

36 Bloomberg currently forecast the U.S. MRP at 8.5% over a 10-year Government bond, so using a
mamnty premium of about 0.5%, the forecasted MRP is approximately 8% over a 20-year government
bond.
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1

2

3

4

5

6

7

the present.37 The authors find that the models are converging to provide more

consensus around the estimate and that the average annual estimate of the MRP is

consistent with the academic literature and with forward-looking estimates such as

Bloomberg's. Their analysis shows that the U.S. MRP was lower than its long-term

historical average in the early 2000s, but is currently at an all-time high. Chart 3 from

Duarte & Rosa 2015 was re-produced in Figure 6, which shows the average estimated

MRP (over 30-day T-bills) for 20 models.

8

9

10

11

12

13

14

These findings are broadly consistent with the forward-looking 1VJRP's calculated by

Bloomberg albeit  a  bit  higher even after  downward adjustment for  the maturity

premium. I also note that the apprordmately 80 basis points elevation in the yield spread

indicate a substantial elevation in the MRP." However, I conservatively relied on the

historical average MRP of 7% and a forward-looking MERP of 8% in my CAPM

analysis.

15

16 Q. WHAT BETAS DID YOU USE FOR THE COMPANIES IN YOUR SAMPLE?

17

18

I used Value Line betas, which are estimated using five years of weekly data, which is

consistent with the regulatory practice in Arizona.

19

20

21

22

23

24

25

26
"Principles of Corporate Finance,"

10"' Edition, 2013
27

37 Fernando Duarte and Carlo Rosa, "The Equity Risk Premium: A Consensus of Models," Federal
Reserve Bank 0fNew York, December 2015 (Duarte & Rosa 2015).

38 See Appendix B, Section II for details.

39 Following the evidence in standard finance textbooks, I rely 011 the arithmetic average for the historic
market risk premium. See, for example, Brealey, Myers and Allen,
11"' Edition, 2014 pp. 162-163 and Ross, Westerfield and Jaffe, "Corporate Finance,"
pp. 322-323 .
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1

2

The Empirical CAPM

Q. DID YOU USE ANY OTHER CAPM-BASED MODEL?

3

4

5

6

Yes. Empiricaul research has shown that the CAPM tends to overstate the actual

sensitivity of the cost of capital to beta: low-beta stocks tend to have higher risk

premiums than predicted by the CAPM and high-beta stocks tend to have lower risk

premiums than predicted.4° A number of variations on the original CAPM theory have

7

8

been proposed to explain this finding, but the observation itself can also be used to

9

estimate the cost of capital directly, using beta to measure relative risk by making a

direct empirical adj vestment to the CAPM.

The second variation on the CAPM that I employed makes use of these empirical

findings. It estimated the cost of capital with the equation,

10

11

12

13

14
T's=Tf+0l+[fsx(MRP-a) (2)

where is the "alpha" adjustment of the risk-retuln line, a constant, and the other

symbols are defined as for the CAPM (see equation (2) above).

a15

16

17

18

19

20

21

22

23

24

25

26

I call this model the Empirical Capital Asset Pricing Model, or "ECAPM." The alpha

adjustment has the effect of increasing the intercept but reducing the slope of the

Security Market Line in Figure l, which results in a Security Market Line that more

closely matches the results of empirical tests. In other words, the ECAPM produces

more accurate predictions of eventual realized risk premiums than does the CAPM.

27 .. -- - -
40 See Figure A-4 in Appendix B for references to relevant academic articles.
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Q. WHY DO YOU USE THE ECAPM?

Research shows that the analysis performs better empirically performs better, when

paired with the ECAPM, which recognizes the consistent empirical observation that the

CAPM underestimates the cost of capital for low beta stocks. In other words, the

ECAPM is based on recognizing that the actual observed risk-return line is flatter and

has a higher intercept than that predicted by the CAPM. The alpha parameter (a) in the

ECAPM adjusts for this fact, which has been established by repeated empirical tests of

the CAPM. Appendix B discusses the empirical findings that have tested theCAPMand

also provides documentation for the magnitude of the adj vestment, (a).

Figure 9: The Empirical Secun'ty Market Line
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Results from the CAPM BasedModels

Q. PLEASE SUMMARIZE THE PARAMETERS OF THE SCENARIOS AND
VARIATIONS YOU CONSIDERED IN YOUR CAPM AND ECAPM
ANALYSES.

1

2 A.

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25 A.

26

27

28

The parameters for the two scenarios are displayed in Figure 10 below. The basis for

using the scenarios is the empirical observation that the yield spread is higher than

normal as is the forecasted MRP. The increased yield spread could reflect the increase

35
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in the MRP or downward pressure on the yield of government bonds due to a flight to

quality or other factors. Therefore, I used the unadjusted forecast risk-free rate with a

higher estimate of the MRP, and the unadjusted historical average MRP with the

increased estimate of the risk-free interest rate as illustrated in Figure 10. This is a

conservative approach as it is plausible that both downward pressure on the risk-free rate

and upward pressure on the MRP could simultaneously occur. Scenario l normalizes the

risk-free rate and uses a historical MRP while Scenario 2 uses an unadjusted forecast of

the risk-free rate and a forecasted MRP. Because I did not simultaneously normalize

both the government bond rate and the MRP, my estimates are more likely to be

downward than upward biased.

Figure 10: Parameters Used in CAPM-based Models

Risk-Free Interest Rate

Market Equity Risk Premium

Scenario 1
4.7%

7.0%

Scenario 2
3.9%

8.0%

Q. PLEASE EXPLAIN THE DIFFERENCE BETWEEN THE DATA RELIED
UPON TO ESTIMATE THE COST OF EQUITY AND THE REGULATORY
RATE BASE TO WHICH THE COST OF EQUITY IS APPLIED.

Both the CAPM and the DCF models rely on market data to estimate the cost of equity

for the sample companies, so the results reflect the value of the capital that investors

hold during the estimation period (market values). The allowed return on equity is

applied to the fair value rate base, which coda be financed differently than the sample

companies.

Q. WHY IS THIS DIFFERENCE IMPORTANT TO THE ESTIMATION OF THE
COST OF EQUITY?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17 A.

18

19

20

21

22

23

24

25

26

27

28

Taking differences in financial leverage into consideration does not change the value of

the rate base, but it does consider the fact that the more debt a company has, the higher

36
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Company A
(50% Equity)

Company B
(40% Equity)

Rate Base $1,000 $1,000

Equity $500 $450

Debt $500 $550

Cost of Debt (5%) $25 $27.5

Return on Equity $55 $42.5

Total Cost of Capital (7.5%) $80 $80

ROE / Implied ROE 11% 11.67%

1

2

is the financial risk associated with an equity investment.41 To see this I constructed a

simple example below, where only the financial leverage of a company varies. I

assumed the return on equity is 11% at a 50% eqLulty capital structure and determine the

return on equity that would result in the same overall return if the percentage of equity

in the capital structure were reduced to 45%.

Figure 11
Illustration of Impact of Financial Risk on Allowed ROE

The table above illustrates how financial risk affects returns and also the allowed ROE:

the overall return does not change, but the allowed ROE required to produce the same

return goes up in recognition of the increased risk to equity investors caused by the

higher degree of financial leverage.

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

The principle illustrated in Figure 11 is exemplary of the adjustments I performed to

account for differences in financial risk when conducting estimates of the cost of equity

applicable to APS. I considered financial risk using several commonly used methods

41 See Appendix B for a description of common practice and underlying finance principles related to the
impact of financial risk on the cost of equity.
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1

2

including the Hamada method to avoid undue influence from any one set of

assumptions.42 The details of these methods are included in Appendix B.

3

4

5

6

Q. CAN YOU SUMMARIZE THE RESULTS FROM APPLYING THE CAPM-
BASED METHODOLOGIES?

7

Yes. The results are presented in Figure 12 below.43 Note that I included estimates

from both the full Electric sample as well as from the sub-sample, whose inclusion of

nuclear generation in its generation mix is comparable to that of APS.

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

42 These methods include calculating the ROE implied by the overall cost of capital as illustrated in
Figure 10, as well as two versions of the so-called Hamada method for levering and unlevering betas in
the CAPM and ECAPM. See Appendix B for further discussion and detail.
43 Tables and supporting schedules detailing my cost of capital calculations for Electric sample are
contained in Attachment BV-6DR_
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2

Figure 12: Electric Sample CAPM-Based Results

Estimated Return on Equity
Scenario 1

[1]

Scenario 2

[2]

Full Sample

3

4

5

6

10.2%

10.5%

10.1%

10.5%

7 10.2%

10.5%

10.2%

10.5%
8

Financial RiskAc#ustea'Met}2od

CAPM

ECAPM (a = 1.5%)

Hamada Aajustment Without Taxes

CAPM

ECAPM (a = 1.5%)

Hamada Aayustment With Taxes

CAPM

ECAPM (a = 1.5%)

10.1%

10.5%

10.1%

10.4%

9

10

11

12
Nuclear Subsample

13 10.1%

10.5%

10.0%

10.4%
14

10.1%

10.4%

10.1%

10.4%

15

16

17

18

Financial RiskAa§ustea'Method

CAPM

ECAPM (a = 1.5%)

Hamada Aayustment Without Taxes

CAPM

ECAPM (Rx = 1.5%)

Hamada Aa§usIment With Taxes

CAPM

ECAPM (a = l.5%)

10.0%

10.4%

10.0%

10.3%

19

20 Q. HOW DO YOU INTERPRET THE RESULTS OF YOUR CAPM AND ECAPM
ANALYSES?

21

22 A.

23

2 4

2 5

2 6

2 7

The results indicate an ROE range of 10.0% to 10.5% for a company with 56% equity.

Because studies have found that the ECAPM empirically perfonn better, the ECAPM

results deserve higher weight for a range of 10.3% to l0.5%. As seen in Table 12, there

is little diEerence between the estimation results for the full sample and the subsample

of entities, whose generation capacity includes 17-37% nuclear generation.
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2

The DCF Based Estimates

1. Single- and Multi-Stage DCF Models

3

4

5

6

Q. CAN YOU DESCRIBE THE DCF APPROACH TO ESTIMATING THE COST
OF EQUITY?

7

8

The DCF model attempts to estimate the cost of capital for a given company directly,

rather than based on its risk relative to the market as the CAPM does. The DCF method

simply assumes that the market price of a stock is equal to the present value of the

dividends that its owners expect to receive. The method also assumes that this present

value can be calculated by the standard formula for the present value of a cash flow-

literally a stream of expected "cash flows" discounted at a risk-appropriate discount rate.

When the cash flows are dividends, that discount rate is the cost of equity capital :

9

10

11

12

13

14

Po _ 1+r + (1+r)2 + (1+r)3 + + (1+r)1
DI D2 03

(3)

Where P0 is the current market price of the stock,

Dr is the dividend cash flow expected at the end of period t,

T is the last period in which a dividend cash flow is to be received, and

15

16

17

18

r is the cost of equity capital.

19 Importantly, this fionnula implies that if the current market price and the pattern of

expected dividends are known, it is possible to "solve for" the discount rate, r, that

makes the equation true. In this sense, a DCF analysis can be used to estimate the cost

of equity capital implied by the market price of a stock and market expectations for its

future dividends.

20

21

22

23

24

25

26

27

Many DCF applications make the assumption the growth rate last forever, so the

formula can be rearranged to estimate the cost of capital. Specifically, the implied DCF

28

40

I

A.

D.



1

2

cost of equity can then be calculated using the well-known "DCF formula" for the cost

of capital :

3

4

5

r=g+g=g'¥x(1+g)-I-g
0 0

(4)

6

7

8

9

10

where D0 is the current dividend, which investors expect to increase at rate g by the end

of the next period, and over all subsequent periods into perpetuity.

Equation (4) says that if equation (3) holds, the cost of capital equals the expected

dividend yield plus the (perpetual) expected future growth rate of dividends. I refer to

this as the single-stage DCF model, it is also known as the Gordon Growth model.

11

12 Q. ARE THERE DIFFERENT VERSIONS OF THE DCF MODEL?

13

14

Yes. There are many alternative versions, notably (i) multi-stage models, (ii) models

that use cash flow rather than dividends, or versions that combine aspects of (i) and

.. 44
(11).15

16

17

18

19

20

21

22

I do not present evidence on these models in this proceeding, because a model that uses

dividends as the only source of cash, current GDP growth forecasts, and current

dividend yields would yield unreasonable results.

23

24

25

26

27
44 For example, the Surface Transportation Board uses a cash flow based model with three stages. See,
for example, Surface Transportation Board Decision, "STB Ex Parte No. 664 (Sub-No. l)," Decided
January 23, 2009.
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1 2. DCF Inputs and Results

2 Q. WHAT GROWTH RATE INFORMATION DID YOU USE?

3

4

5

6

I looked to a sample of investment analysts' forecasted earnings growth rates from for

companies in my samples. 'I used investment analyst forecasts of company-specific

growth rates sourced fromValue Line and Thomson Reuters IBES.

7 Additionally, I relied on the dividend yield of the companies, which I estimate using the

most recently available dividend information (currently) and the average of the last 15

days of stock prices. Because of the stock price of utilities currently is higher than they

historically have been and because some companies engage in share buybacks, the

dividend yield underestimates the yield on cash distributions to investors.

8

9

10

11

12

13

14

Q. PLEASE ADDRESS THE INPUT DATA IN THE DCF MODEL.

15

16

The Gordon Growth / single-stage DCF models require forecast growth rates that reflect

investor expectations about the pattern of dividend growth for the companies over a

sufficiently long horizon, but estimates are typically only available for 3-5 years.

17

18

19

One issue with the data is that it includes solely dividend payments as cash distributions

to shareholders, while some companies also use share repurchases to distribute cash to

shareholders. To the extent that companies M my samples use share repurchases, the

DCF model using dividend yields will under estimate the cost of equity for these

companies. W`hile there are companies in my sample that have engaged in share

buybacks in the past, the magnitude is currently not large,

20

21

22

23

24

25

26 As a result, the

27

A second issue is that the flight to quality has resulted in higher than usual stock prices

for electric utilities and hence lower than usual dividend yields.

dividend yield may be downward biased.
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1 Q. HAVE YOU ATTEMPTED TO DETERMINE THE EFFECT OF THESE
ASPECTS OF THE DATA ON YOUR ANALYSIS?

Yes. As discussed previously, the Price / Earnings (P/E) ratio for utilities appears to

have an inverse relationship to the long-term government bond yield. I therefore

regressed the P/E ratios of the companies in my sample as well as the average and

median for both the sample and subsample on the 20-year government bond yield. This

regression is illustrated in Figure 13 below. Specifically, I regressed the average and

median P/E ratio for the sample and subsample on the 20-year government bond yield

using quarterly data from 1990-2015.

Figure 13 2: Regression of Average P/E Ratio for Sample Companies
on 20-Year Government Bond Yield
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3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28 45 See Attachment BV-1 IDS.

My statistical analysis found that the median P/E ratio increases by 0.89 and 1.04 for the

full sample and nuclear subsample, when the 20-year government bond yield decline by

1%, respectively. The average impact is higher at 1.31 to 1.55,45 but these figures cover

a relatively wide range across individual companies. Using this range and a generic

dividend payout ratio of 60% (the average for my sample is a little over 60%, so the

43



1 assumption is conservative), I find that if the P/E ratio increases by, for example, 1.3 for

2 each 1% decline in the government bond yield, then the E/P ratio declines by 0.77

3

4 X

5

6

7

8

(=1/1.77) for each 1% decline in the yield and if the dividend payout ratio is 60%, the

dividend yield would decline by about 46 basis points (=60% 0.77). Thus, the

dividend yield would be understated by an amount relative to what it would be during

more normal government bond yields.46 This is an example of the flight to quality

discussed above. I consider the impact of this phenomena below, when discussing my

DCF resudts.47

9

10 Q. WHAT ARE THE DCF BASED COST OF EQUITY ESTIMATES FOR THE
SAMPLES?

11

12

13

14

The results are presented in Figure 14 below.48 I show both the raw results from the

DCF model and the results that would prevail if the interest impact is considered. As for

the CAPM, I show the results for the full sample and for the nuclear subsample.

15 Figure 143: Electn°c Sample's DCF Results

16

17
Interest Rate Impact not

Considered
Interest Rate Impact

Considered

1 8
Full Sample 9.9% 10.3%- 10.4%

1 9

Nuclear Sample 10.4% 10.8% - 10.9%
20

21 Q. HOW DO YOU INTERPRET THE RESULTS OF YOUR DCF ANALYSES?

22

23

24

25

26

27

46 This is  consistent  with a recent  paper by Phil ip U.  Straehl  and Roger G.  Ibbotson,  "The Supply of
Stock Returns: Adding Back Buybacks," Morningstar,  2015, who find that "the dividend discount model
( DDM ) ,  b a s e d  on  cu r r e n t  d i vi d e n d  yi e l d s  a n d  h i s t or i ca l  p e r - s h a r e  gr owt h  r a t e s ,  s i gn i f i ca n t l y
underestimates expected returns relative to the total payout model."
7 I note that according to Monlingstar, the most commonly used return model determine expected return

as dividend yield plus earnings per share growth plus Change in P/E. Morningstar,  "Meet CAPE's Older
Sister CATY: Using "Total  Payout Yield" to Derive Better Equity Return Forecasts" by Philip Straehl,
2016.
48 Tables and supporting schedules detailing my cost of capital calculations are included in Attachment
BV-6DR.
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1

2

3

4

5

6

The DCF results indicate an ROE of 10.3% to 109% once the impact of elevated P/E

ratio is considered. Because of the elevated P/E ratios and because APS's assets are

more aligned with the assets of the nuclear subsample, believe the DCF results indicate

an ROE well above 10% and in line with to slightly higher than the CAPM-based results

reported in Figure 12; Notably, the results from the nuclear subsample are higher than

those for the full sample.

E. Risk Premium Model Estimates

7

8

9

1 0

Q. DID YOU ESTIMATE THE COST OF EQUITY THAT RESULTS FROM AN
ANALYSIS OF RISK PREMIUMS IMPLIED BY ALLOWED ROES IN PAST
UTILITY RATE CASES?

11

12

13

14

15

16

Yes. In this type of analysis, sometimes called the "risk premium model," the cost of

equity capital for utilities is estimated based on the historical relationship between

allowed ROEs in utility rate cases and the risk-free rate of interest at the time the ROEs

were granted. These estimates add a "risk premium" implied by this relationship to the

relevant (prevailing or forecast) risk-free interest rate:

Cost of Equity L if + Risk Premium

17

18

19 A.

20

Q. WHAT ARE THE MERITS OF THIS APPROACH?

21

22

23

24

25

26

27

First, it estimates the cost of equity from regulated entities as opposed to holding

companies, so that the relied upon figure is directly applicable to a rate base. Second,

the allowed returns are clearly observable to market participants, who will use this data

one input to making investment decisions, so that the information is at the very least a

good check on whether the return is comparable to that of other investments. Third, I

analyze spread between the allowed ROE at a given time and the then prevailing interest

rate to ensure that I properly consider the interest rate regime at the time the ROE was

awarded. This implementation ensures that I can compare allowed ROE granted at

different times and under different interest rate regimes.
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1 Q. HOW DID YOU USE RATE CASE
PREMIUMS FOR YOUR ANALYSIS?

DATA TO ESTIMATE THE RISK

2

3

4

5

6

7

8

9

Using quarterly data from Regulatory Research Associates from Q1 1990 to Q4 2015,"

I compared (statistically) the average allowed rate of return on equity granted by U.S.

state regulatory agencies in integrated electric utility rate cases to the average 20-year

Treasury bond yield that prevailed in each quarter. I calculated the allowed utility "risk

premium" in each quarter as the difference between allowed returns and the Treasury

bond yield, since this represents the compensation for risk allowed by regulators. Then I

used the statistical teclmique of ordinary least squares (OLS) regression to estimate the

10

11

12

parameters of the linear equation:

Risk Premium A0 + A1 X (Treausury Bond Yield) (5)

13

14

I derived my estimates of A_0 and A_1 using standard statistical methods (OLS

regression) and find that the regression has a high degree of explanatory power in a

15

16

statistical sense (R'\2=0.79) and the parameter estimates, A_0=8.886% and A_l= -

17

18

19

20

21

0.593, are statistically significant. The negative slope coefficient reflects the empirical

fact that regulators grant smaller risk premiums when risk-free interest rates (as

measured by Treasury bond yields) are higher. This is consistent with past observations

that the premium investors require to hold equity over government bonds increases as

government bond yields decline. In the regression described above, the allowed ROE on

average declined by 59 basis point when the government bond yield declined by 100

basis points. This relationship is illustrated graphically in Attachment BV-8DR, which

contains my risk premium analysis.

22

23

24

25

26

27 49 SNL Fh;n¢1a1 as of 1/7/2016.
28
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1 Q. WHAT RESULT Dm YOUR RISK PREMIUM ANALYSIS PROVIDE FOR THE
APS'S COST OF EQUITY?

2

To estimate a cost of equity, I apply my regression equation at the normalized risk-free

interest of 4.7%.50 The calculation is shown below and gives a cost of equity estimate of

10.8% for the sample:

3

4

5

6 RiskPremium =

7 Cost of Equity =

8.886% .- 0.593 X 4.7% = 6. 32%

4.7% + 6.32% = 10.8%

8

9

10

11

12

I note that the average equity percentage for integrated electric utilities recently has been

about 51%, so if I take the financial risk into account, the risk premium model indicates

an ROE of 10.3% for an entity with 56% equity (see Attachment BV-8DR).

13

14

Q. WHAT CONCLUSIONS Dm YOU DRAW FROM YOUR RISK PREMIUM
ANALYSIS?

15

16

17

18

19

20

21

22

23

Although risk premium models based on historical allowed returns are not underpinned

by fundamental finance principles in the manner of the CAPM or DCF models, I believe

they can provide useful benchmarks for evaluating appropriate rates of return. My risk

premium model cost of equity estimates demonstrate that the results of my DCF and

Because the risk

premium analysis as implemented takes into account the interest rate prevailing during

the quarter the decision was issued, it provides a useful benchmark for the cost of equity

in any interest environment.

CAPM analyses are in line with the actions of utility regulators.

24

25

26

27

50 As discussed above, this represents the Blue Chip estimate for the 10-year Government Bond yield at
the end of 2017, adjusted upward by 53 basis points to account for the maturity premium between 10-
and 20-yr government bonds and by a further 80 basis points to account for the elevated levels of utility
yield spreads.
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1

2

RISK CHARACTERISTICS AND DIE COST OF EQUITY

A. BACKGROUND

Q. PLEASE SUMMARIZE YOUR ROE EVIDENCE.3

4 A.

5

6

Based on my analysis, I find the range of ROE estimates displayed in Figure 15 below."

Figure 15: Range of ROE Estimates

Full Sample

[1]

Nuclear Sample

[2]
7

8

CAPM

ECAPM
Simple DCF

DCF Considering Interest Rates

Risk Premium

10.1% - 10.2%

10.4% - 10.5%

9.9%
10.3% _ 10.4%

10.3%

10.0% - 10.1%

10.3% - 10_5%
10.4%

10.8% - 10.9%

n/a

9

10

11

12

13

14

15

I note that in considering the impact of interest rates on the DCF estimates, I rely on the

current widening of the spread between utility and government bonds of 80 basis points.

An alternative would be to use the difference between the forecasted government bond

yield and the current bond yield of almost l10 basis points (3.4% in Q4, 2017 versus the

December 2015 yield of 2.24%). Thus, my estimates use the more conservative

estimate. Based on the data above, I consider a reasonable range for the sample to be

10.0% to 10. 8% (excluding the highest and lowest estimate) and will next address APS

specific risks and its ROE relative to the sample.

B. APS And Arizona-Specwc Risks

Q. PLEASE IDENTIFY THE APS AND ARIZONA-SPECIFIC RISKS THAT YOU
ANALYZED.

16

17

18

19

20

21

22

23

24

25

26

27 51 I acknowledge that some companies in the subsample (e.g,, Dominion, NextEra, PSE&G, and Scene)
have non-trivid non-regulated activities.

My analysis included the following APS and Arizona-specific risk factors: (i) APS relies

to a larger degree than the sample companies on nuclear generation, (ii) the magnitude

and growth in distributed generation is higher than in most states (iii) APS has been

28
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1

2

unable to am its allowed ROE in the last 13 years, and (iv) APS is smaller than the

average company in my sample. All of these characteristics add to APS's risk.

3

41Q. PLEASE DISCUSS THE IMPACT OF BEING
NUCLEAR GENERATION THAN ITS PEERS.

MORE DEPENDENT ON

Figure 16 below summarizes the generation composition in my sample and Attachment

BV-7DR provides details.

Figure 16: Generation Composition

APS Subsample Sample

5

6 A.

7

8

9

10 [1] [2]
27%
34%
17%
22%

[3]
24%
33%
21%
21%

[4]
13%
39%
21%
27%

12

13

14

15

16

17

18

19

20

21

22

23

Nuclear

Coal

Natural Gas

Other (incl. purchases)

Sources:

Value Line and SEC 2014 Form 10-Ks.

It is evident from Figure 16 that APS relies more heavily on nuclear generation than the

sample and more heavily on nuclear and coal than the subsample, but the Company's

generation mix is closer to that of the subsample. There are at least three reasons why

nuclear generation and to a degree coal impacts the utility's risk, First, nuclear

generation (and coal more than natural gas) has very large fixed costs relative to their

variable costs, which means that the operating leverage is higher. As a result, the asset

risk (beta) increases relative to that of an asset with less operating leverage. Simply put,

the costs associated with operating a nuclear facility cannot readily be reduced simply

24

25

26

27

because demand is reduced. Second, nuclear facilities tend to be very large and indeed

APS operates the largest nuclear generating facility in the country, Palo Verde units 1, 2

and 3 but is a much smaller utility than the majority of those included in my sample /

nuclear subsample. Because the generation facility is one large unit (as opposed to

28
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1 many smaller units), the operation has less flezdbility than other types of generation.

2 Third, nuclear facilities are subj et to substantial scrutiny and decommissioning costs

3

4

5

6

are significant This again adds to the risk profile and certainly the subsample results

may be more representative than those of the sample."

Q. HOW DOES THE MAGNITUDE
GENERATION IMPACT APS?

AND GROWTH IN DISTRIBUTED

7

8

9

10

11

12

13

14

APS has more distributed generation in its service territory than the minority of U.S.

utilities, including those in my sample. Photovoltaic capacity constitute 82% of the

total installed capacity in Arizona and is among the sample companies only exceeded by

the magnitude installed in California and New Jersey with the latter being a deregulated

state (see Attachment BV-9DR). Therefore, it is imperative that the utility's rates are

structured so that it does not undemNne its ability to ham the allowed ROE or APS will

face asymmetric risk of earning below its allowed ROE.

15

16

17

18

Q. WHY IS AN ANALYSIS OF THE EARNED vs. ALLOWED ROE RELEVANT
TO A DETERMINATION OF THE ROE IN THIS CASE?

19

20

21

22

23

24

25

Based on data obtained from APS, I have calculated the degree to which the company

has under earned its allowed ROE since 2002. I found that APS has under earned its

allowed ROE every year since 2002 and by a substantial amount as the average under

earning is close to 2%. While APS's ability to earn its allowed ROE has improved in

recent years, the fact that it has under earned in the most recent 13 years indicates that

absent constructive rate making, the Company may be facing an asymmetric risk. There

are two consequences to this observation. First, I recommend that the ban'iers to earning

the allowed ROE be removed if possible and second, if it is not possible to remove the

26

27 52 I acknowledge that some companies in the subsample (e.g., Dominion, NextEra, PSE&G, and Scana)
have non-trivial non-regulated activities.
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

barriers to on average am the allowed ROE, it may be necessary to provide APS with a

cushion to ensure it earns its allowed ROE. Put differently, it would be misguided to

award APS an ROE towards the lower end of what is reasonable because providing an

inadequate return because a return below the cost of capital may adversely affect the

utility's ability to provide stable and favorable rates because some potential efficiency

investments may be delayed and the company may be forced to file more frequent rate

cases. Moreover, in the long run, inadequate returns are likely to cost customers-and

society generally-far more than may be saved in the short run. Inadequate returns lead

to inadequate investment, whether for maintenance or for new plant and equipment.

Without access to investor capital, the company may be forced to forgo opportunities to

maintain, upgrade, and expand its systems and facilities in ways that decrease long run

costs. Indeed, the cost to consumers of an undercapitalized industry can be far greater

than any short-run gains from shortfalls in the cost of capital. This is especially true in

capital-intensive industries (such as the electric utility industry), which feature systems

that take a long time to decay. Such long-lived infrastructure assets cannot be repaired

or replaced overnight, because of the time necessary to plan and construct the facilities.

Thus, it is in customers' interest not only to make sure the return investors expect does

not exceed the cost of capital, but also to make sure that the return does not fall short of

the cost of capital.

15

16

17

18

19

20

21 Q. HOW DOES APS'S SMALLER SIZE AFFECT INVESTORS'
RETURN?

EXPECTED

22

23 Empirical studies have shown that the return investors require depend on the size of the

company in which they invest and that the required return is larger the sadler the

company is.53 As APS is apprmdmately half the size of the average sample company as

24

25

26

27 2 Duff & Phelps, "2014 Valuation Handbook: Guide to Cost of Capital," (Duff & Phelps (2014), pp. 7-
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1

2

3

4

/

5

measured by revenue and Pinnacle West is half (one third) of the sample's

(subsample's) size as measured by market capitalization, it is evident that APS is

smaller than the average sample subsample company. Duff & Phelps looks at 25

deciles of companies by market capitalization size and report the average premium that a

company requires based on the decile in which the company's capitalization falls.

Based on the market capitalization of Pinnacle West, which predominantly is APS, and

that of the subsample (sample), APS's size merits a size premium. Looking to Duff &

Phelp (2014) risk premier by market capitalization, APS sadler size would merit a size

premium of up to 75 basis points over the average sample company.54 Because there are

companies in the sample (subsample), who are of the same size as APS, I do not simply

add 75 basis points to APS's ROE but instead use this information to place APS relative

to the estimates displayed in Section V.

6

7

8

9

10

11

12

13

14 Q. WHAT CONCLUSIONS DO YOU DRAW FROM THE ANALYSIS ABOVE?

15

16

17

18

As APS faces larger operating leverage from nuclear generation than the sample, is of a

smaller size than the sample, have a larger exposure to distributed generation, and may

be subject to asymmetric risk in earning its allowed ROE, I submit that a lower bound

on APS's cost of equity is the upper half of the estimated range, i.e., 10.25% - l0.75%.

I recommend that APS be allowed a ROE at the midpoint of the range, 10.5% as the

Company's sadler size and operating leverage increases its cost of capital over that of

the sample. I further note that it is important that any obstacles to APS eating its

allowed ROE be removed as credit rating agencies look to earned retLu'ns arid investors

ultimately are paid from earned returns.

19

20

21

22

23

24

25

26

27 519m & Phelps (2014)Appendix A-3
.
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1 DECOUPLING AND ROE

2

VI.

Q. PLEASE EXPLAIN DECOUPLING.

3

4

5

6

Decoupl ing  i s  a  regu la ted ra temddng approach that severs  the d i rect  l ink  and

relationship between level of unit sales (kilowatt-hours) to consumers and the level of

base revenues that are approved for through the collection of volumetric rates. Specific

decoupling mechanisms are in place in 28 states.55

7

8

9

10

11

Q. WHY DO YOU CONSIDER THE IMPACT OF DECOUPLING ON COST OF
CAPITAL?

12

13

14

Because decoupling has the effect of reducing the volatility of the utility's revenue,

some have arguedthat it reduces the cost of capital. The basis for the assumption was

that volatility is related to risk, so a reduction in revenue volatility could impact the

utility's risk and hence it's cost of capital.

15

16

Q. WHAT IS THE EVIDENCE REGARDING THE RELATIONSHIP BETWEEN
DECOUPLING AND COST OF CAPITAL?

17 A.

18

19

20

21

22

23

First, the majority of the companies in my sample have some form of decoupling for

some subsidiaries, so any impact on the cost of capital would already be captured in the

data displayed in Section V. Second, empirical studies have shown that there is no

impact of decoupling on the cost of capital among U.S. electric utilities (or gas utilities).

Third, finance theory holds that only systematic (or non-diversifiable) risk affects the

cost of equity, so only if decoupling affected the systematic risk would it impact the cost

of equity. I discuss each of these in tum below.

24

25

26

27 55 Joe Wharton & Michael J. Vilbert, "Decoupling and the Cost of Capital," Woe Electricity Journal, vol.
28, 2015, pp. 19-28.
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Q. PLEASE SUMMARIZE THE PREVALENCE
MECHANISMS AMONG YOUR SAMPLE COMPANIES.

OF DECOUPLING

Figure 17 below shows the prevalence of decoupling mechanisms among the sample

companies and subsample companies. In the table, I also indicate in parentheses

restructured states where the utility operates as well as any decoupled gas operations.

1

2
A.

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

From the table, it appears that of the 10 companies in the subsample, 7 have some form

of decoupling in place and among the 27 sample companies only 7 have no decoupling

of which some operations are in restructured states, where the operating utility owns no

generation. Thus, both the sample and the subsample has a substantial amount of

decoupling and much of the effect decoupling, if any, would be captured in the

estimation results (see Attachment BV-IODR).
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Restructured StatesCompany Decoupling No Decoupling

[ll [2] [3] [4]

oH,Tx

IL

TX

AR*, In*, Ky*, u\*, oH*, OK*

Mo*

(AR), <LA)*. (Mn). (OK)*

NY, (NY) NJ

OH

M N
lA, (IA),  wt,  (wt)

ml,  TN, Tx, VA, we
IL, (IL). (MO)

Tx, (TX)
MI ,  (Ml)

NJ
no,  (oH),  VA,  (we)

M I(MI)*
CA

TX

TXAR*,  LA* ,  (m),  Ms*
M O *
ID*

TX

NM, Tx

TX

KS

OR

WI, (W1)

FL, To

AR*, OK*

MN, ND

NJNJ

SC

OH(OH)

TX

ALLETE

Alliant Energy

Amer. Elem. Power

Ameren Corp.

Centerpoint Energy

CMS Energy Corp.

Consol. Edison

Dominion Resources

DTE Energy

Edison lnt'l

EI Paso Electric

Energy Corp.

G't Plains Energy

IDACORP Inc.

MGE Energy

NextEra Energy

OGE Energy

Otter Tail Corp.

PG&E Corp.

Pinnacle West Capital

Portland General

Public Serv. Enterprise

SCANACorp.

Sempra Energy

Vectren Corp.

Westar Energy

Xcel Energy Inc.

CA, (CA)
AZ*

OR*

(NJ)*
(no). (SC)*

(AL)*, CA, (cA)

In*, (IN)

KS*

(co)*, so* co, MN, (Mn),  NM, ND, (nD),  To, wt,  (WI)

Sources/Notes:
Regulatory Research Associates, "Adjustment Clauses," October 2, 2015.
Highlighted companies are included in our subsample of utilities with 17% to 37% nuclear generation.
"*" indicates partial decoupling.
"( )" indicates decoupling status for associated gas operations.

Q. EVIDENCE YOU MENTIONEDPLEASE DISCUSS THE EMPIRICAL
REGARDING DECOUPLING.

A. Emplncad studies of the effect of decoupling on the cost of capital have found none.

More specifically, Wharton & Vilbert (2015) studied electric utilities that introduced

decoupling or had decoupling removed during the period 2007-14 using quarterly and

estimated the cost of capital for those with and without decoupling. They found no

5 5

Figure 17: Decoupling Mechanisms Among Sample Companiesl
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1

2

3

statistical evidence that decoupling affected the cost of equity.56 A study by

Michenfelder similarly found that no effect of decoupling on the cost of equity. Thus,

empirical studies have not found any impact of decoupling on the cost of capital .

4

5

6

Q. DO YOU HAVE ANY OTHER COMMENTS ON THE
BETWEEN DECOUPLING AND THE COST OF CAPITAL?

RELATIONSHIP

7 A.

8

9

Yes. Finance theory holds that only systematic (non-diversifiable) risk affects the cost

of capital. Therefore, decoupling only affects the cost of capital to the extent it affects

systematic risk. While decoupling mechanisms vary substantially across jurisdictions, it

10

11

12

13

is plausible that an investor can diversify away from any specific volumetric effect and

hence diversify the risk away. If that is the case there is no impact on the cost of capital

from decoupling.

14 Q. BASED ON THE DISCUSSION ABOVE, WHAT DO YOU CONCLUDE?

15 Because a large number of the companies in my sample have decoupling mechanisms in

place, any impact on the cost of equity is already captured in my estimates. Further,

empirical research have not detected any relationship between the cost of equity and

decoupling, so there is no evidence that decoupling affect the cost of equity. Therefore,

decoupling should not affect the allowed ROE.

VH.

Q.

FAIR VALUE RATE BASE AND FAIR VALUE ROR

PLEASE EXPLAIN THE FAIR VALUE RATE BASE CONCEPT.

According to the Arizona Constitution,

16

17

18

19

20

21

22

23

24

25

26

27

The corporation commission shall, to aid it in the proper discharge of its
duties, ascertain the fair value of the property within the state of every

56 Joe Wharton & Michael J. Vilbert, "Decoupling and the Cost of Capital,"We Electricity Journal, vol.
28, 2015, pp, 19-28.
57 Richard A. Michelfelder, "Decoupljngz Impact on the Risk of Public Utility Stocks," Presentation at
SURFA, April 15, 2011.
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1

2

public service corporation doing business therein, and every public
service corporation doing business wlthln the state shall furnish to the
commission all evidence in its possession, and dl assistance in its
power, requested by the commission in aid of the determination of the

cQ1°pQ1°atioI1_58
value of the property within the state of such public service

Thus, the state Constitution requires Commission to determine the fair value of the

property APS uses in the state of Arizona in connection with setting rates.

Q. HOW HAS THE COMMISSION IMPLEMENTED THE FAIR VALUE RATE
BASE CONCEPT?

For decades, the Commission has determined the Fair Value Rate Base (FVRB) and the

Fair Value Rate of Return (FVROR). In these cases, the Commission has determined

the FVRB as the average of the Original Cost Rate Base and the Reconstruction Cost

New Less Depreciation Rate Base (RCND). The latter was determined as the original

cost adjusted by inflation with accumulated depreciation deducted according to the

estimated useful life of the assets.

DO YOU HAVE ANY COMMENTS ON THIS APPROACH?

3

4

5

6

7

8

9

10 A.

11

12

13

14

15

16

17 Q.

18 A.

19

20

21

22

23

24

25

26

27

Yes. Standard financial economics would define Fair Market Value (FMV) as the price

at which a willing buyer and seller would exchange the assets in question. Now I know

that FMV is not the same as fair value, but my analysis shows that the Commission's

approach is not unreasonable, albeit likely conservative at least as to the case of APS.

58 Arizona Constitution, Article 15, Section 14,
http://www.az1eg. gov/FormatDocument. asp?inDoc=/const/15/14.htm
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Inf rated Elec Util Utilities
Transactions

Average 89% 109%
Median 93% 97%

46% 46%
Maximum 120% 156%%

1 Q.

2

PLEASE DISCUSS ANY ANALYSIS YOU HAVE DONE TO TEST THE
REASONABLENESS OF CALCULATING THE FVRB USING THE
COMMISSION'S TRADITIONAL 50/50 WEIGHTING OF ORIGINAL COST
AND RECONSTRUCTION COST NEW LESS DEPRECIATION RATE BASES.

3

4

5

To determine whether the methodology described above is reasonable, I looked at

investor valuations of integrated electric utilities. Specifically, I analyzed the implied

6 value of electric utilities' assets using recent transactions multiples. Using transaction

7

8

9

10

data for 2013-2016, I found that the average implied asset value of integrated electric

utilities were approximately 1.89 times the book value of assets. Transactions are a

direct measure of die value that investors assign to a utility. The of my

amdysis is presented in Attachment BV-5DR.

11 Figure 18: MarketVduatio1ls Indications

12

13

14

15

16

17

18

19

20

21

Tnnsacuon multiple gwirlly are-the best indicator of fair sol xeconnunneind that

mcfair-vaiue be measured usiNg the multiple. Clanseqwenttly, an analysis of

iinsmcial Junarkets show the of the jurisdictional Qliinal rate base of

$6.771 is about s12797 bi11i0m." The Conupalny's calculation of is $9.976

billion, which is within the range of my above estimates, albeit near the bottom.

22

23 Q.

A.

HOW DO YOU PROPOSE THAT THE FVROR IS ESTIMATED?

24

25

26

The FVRB is supported by the same capital elements as is APS's original cost rate base,

and there is no reason to believe that the weighting would change simply because the

dollar amount is higher. Therefore, I propose that the FVRB be allowed a ROR that is

27
59 Calculated as 1.89X$6.771 billion.
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1

2

the weighted average of my recommended ROE of 10.5% and the. embedded cost of

debt of5.l3%, or 8.13%

3

4

5

6

7 for the Fair Value Increment .- this figure is 6.04%.'0 This would produce an overall

8

9

10

11 proposed FVRGR Of 5.84%, indnuding only a 1% return on due Far Value Incnemmt, is

12

13

14

Q.

Another way would be to determine a return for the Fair Value Increment on a

standalone basis and simply weight it in with the debt and equity components of original

cost rate base. I suggest that a return of up to die inflation adjusted ROR is appropriate

FVROR of 7.46% by weighting the 6.04% return by the percentage of FVRB

represented by the Fair Value Increment (32.I3=%) and wighting the 8.13% by die

remaining percent of repnesarted by cost (67.87%).61 Therefore, AP'S's

conservative.

Yes.

DOES CQNCLUDE YOUR DIRECT TESTIMONY?

15

16

17

lg

19

20

21

22

23

24

25

26

27

60 Using Blue Chip as of October 2015, the forecasted GDP inflation is 2.1%, so FVROR can be
calculated as follows: (5.13%-2.l%)X44% + (l0.5% - 2.l%%)X56% = 6.04%.
61 Numbers are taken from Schedule A-1 of the Comnlission's Standard Filing Requirements
accompanying the Application in this case.
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Appendix A: Resume of Dr. Benne Villadsen

Dr. Berte Villadsen's work concentrates in the areas of regulatory finance and accounting.

Her recent work has focused on accounting issues, damages, cost of capital and regulatory

finance. In the regulatory finance area, Dr. Villadsen has testified on cost of capital and

accounting, analyzed credit issues in the utility industry, risk management practices as well

the impact of regulatory initiatives such as energy efficiency and De-coupling on cost of

capital and earnings. Among her  r ecent  account ing work she has  been involved in

account ing disclosure issues and pr inciples  including impairment  test ing,  fa ir  va lue

accounting, leases, accounting for hybrid securities, accounting for equity investments, cash

flow estimation as well as overhead allocation. Dr. Villadsen has estimated damages in the

U.S. as well as internationally for  companies in the construction,  telecommunications,

energy, cement, and rail road industry. She has filed testimony and testified in federal and

state court, in international and U.S. arbitrations and before state and federal regulatory

commissions. Her testimonies and expert reports pertain to accounting issues, damages,

discount rates and cost of capital for regulated entities.

Dr .  Vil ladsen holds  a  Ph.D.  f r om Ya le Univer s i ty ' s  School of  Management  with a

concentration in accounting. She has a joint degree in mathematics and economics (BS and

MS] from University of Aarhus in Denmark. Prior to joining The Brattle Group, she was a

Professor  of  Account ing a t  the Univer s ity of  Iowa ,  Univer s ity of  Michigan,  and a t

Washington University in St; Louis where she taught financial and cost accounting. She has

also taught graduate classes in econometrics and quantitative methods. Dr. Villadsen also

worked as a consultant for Risoe National Laboratories in Denmark

AREAS OF EXPERTISE
•

•

•

Regulatory Finance
- Cost of Capital
- Cost of Service (including prudence)
- Energy Efficiency, De-coupling and the Impact on Utilities Financials
- Relationship between regulation and credit worthiness
- Risk Management
- Regulatory Advisory

Accounting and Corporate Finance
- Application of Accounting Standards

Disclosure Issues
- Credit Issues in the Utility Industry

Damages and Valuation
- Utility valuation
- Lost Profit
- Stock Price Drop
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EXPERIENCE

Regulatory Finance

On behalf of the Association of American Railroads, Dr. Villadsen appeared as an

expert before the Surface Transportation Board and submitted expert reports on

the determination of the cost of equity for U.S. freight railroads.

For several electric, gas and transmission utilities in Alberta, Canada, Dr. Villadsen

filed evidence on the cost of equity and appropriate capital structure for 2015-17.

Her evidence was filed with the Alberta Utilities Commission.

• She has estimated the cost  of equity on behalf of Portland General Electr ic,

Anchorage Water  and Wastewater ,  American Water ,  California  Water ,  and

EPCOR in state regulatory proceedings. She has also submitted testimony to

Bonneville Power Authority. Much of her testimony involves not only cost of

capital estimation but also the impact of credit metrics and various regulatory

mechanisms such as revenue stabilization, riders and trackers.

In Australia, she has submitted led and co-authored a report on cost of equity and

debt estimation methods for the Australian Pipeline Industry Association. The

equity report was filed with the Australian Energy Regulator as part of the APIA's

response to the Australian Energy Regulator 's development of rate of return

guidelines and both reports were filed with the Economic Regulation Authority

by the Dar pier Barbary Pipeline. She has also submitted a report on aspects of

the WACC calculation for  Aurizon Network to the Queensland Competit ion

Authority.

In Canada, Dr. Villadsen has co-authored reports for the British Columbia Utilities

Commission and the Canadian Transportation Agency regarding cost of capital

methodologies. Her work consisted partly of summarizing and evaluating the pros

and cons of methods and partly of surveying Canadian and world-wide practices

regarding cost of capital estimation.

Dr. Villadsen worked with utilities to estimate the magnitude of the financial risk

inherent in long-term gas contracts. In doing so, she relied on the rating agency

of Standard gr  Poor 's  published methodology for  determining the r isk when

measuring credit ratios.

I
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•

•

•

•

For uti l i t ies that are prov iders of  last resort, she has prov ided estimates of the

proper compensation for prov iding the state-mandated serv ices to wholesale

generators.

In connection wi th the AW C Companies appl icat ion to construct a backbone

electric transmission project off  the Mid-Atlantic Coast, Dr. Villadsen submitted

testimony before the Federal Energy Regulatory Commission on the treatment the

accounting and regulatory treatment of regulatory assets, pre-construction costs,

construction work in progress, and capitalization issues.

On behal f  o f  ITC Hold ings,  she f i l ed test im ony wi th  the Federa l  Energy

Regulatory Commission regarding capital structure issues.

Testimony on the impact of  transaction specif ic changes to pension plans and

other rate base issues on behalf of Balfour Beatty Infrastructure Partners before

the Michigan Public Service Commission.

On behalf of financial institutions, Dr. Villadsen has led several teams that provided

regulatory guidance regarding state, prov incial or federal regulatory issues for

integrated electric utilities, transmission assets and generation facilities. The work

was requested in connection with the institutions evaluation of potential investments.

• For a natural gas utility facing concerns over mark to market losses on long term gas

hedges, Dr. Villadsen helped develop a program for basing a portion of hedge targets

on trends in market volatility rather than on just price movements and volume goals.

The approach was refined and approved in a series of workshops involving the utility,

the state regulatory staff; and active intervener groups. These workshops evolved into

a forum for quarterly updates on market trends and hedging positions.

• She has advised the private equity arm of three large financial institutions as well as

two infrastructure companies, a sovereign fund and pension fund in connection with

their acquisition of regulated transmission, distribution or integrated electric assets in

the U.S. and Canada. For these clients, Dr. Villadsen evaluated the regulatory climate

and the treatment of acquisition specific changes affecting the regulated entity, capital

expenditures, specific cost items and the impact of regulatory initiatives such as the

FERC's incentive return or specific states' approaches to the recovery of capital

expenditures riders and trackers. She has also reviewed the assumptions or worked

directly with the acquirer's financial model.
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1 On behalf of a provider of electric power to a larger industrial company, Dr.

Villadsen assisted in the evaluation of the credit terms and regulatory provisions for

the long-term power contract.

• For several large electric utility, Dr. Villadsen reviewed the hedging strategies for

electricity and gas and modeled the risk mitigation of hedges entered into. She do

studies the prevalence and merits of using swaps to hedge gas costs. This work was

used in connection with prudence reviews of hedging costs in Colorado, Oregon,

Utah, West Virginia, and Wyoming.

• She estimated the cost of capital for major U.S. and Canadian utilities, pipelines, and

railroads. The work has been used in connection with the companies' rate hearings

before the Federal Energy Regulatory Commission, the Canadian National Energy

Board the Surface Transportation Board, and state and provincial regulatory bodies.

The work has been performed for pipelines, integrated electric utilities, non-

integrated electric utilities, gas distribution companies, water utilities, railroads and

other parties.

•

•

•

For a Canadian pipeline, Dr. Villadsen co-authored an expert report regarding the cost

of equity capital and the magnitude of asset retirement obligations. This work was

used in arbitration between the pipeline owner and its shippers.

In a matter pertaining to regulatory cost allocation, Dr. Villadsen assisted counsel

in collecting necessary internal documents, reviewing internal accounting records

and using this information to assess the reasonableness of the cost allocation.

She has been engaged to estimate the cost of capital or appropriate discount rate to

apply to segments of operations such as the power production segment for

utilities.

• In connection with rate hearings for electric utilities, Dr. Villadsen has estimated

the impact of power purchase agreements on the company's credit ratings and

calculated appropriate compensation for utilities that sign such agreements to

fulfill, for example, renewable energy requirements.

Dr .  Villadsen has been par t  of a  team assessing the impact  of conservation

initiatives, energy efficiency, and decoupling of volumes and revenues on electric

utilities financial performance. Specifically,  she has estimated the impact of

specific regulatory proposals on the affected utilities earnings and cash flow.
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•

•

•

•

On behalf of Progress Energy, she evaluated the impact of a depreciation proposal

on an electric utility's financial metric and also investigated the accounting and

regulatory precedent for the proposal.

For a large integrated utility in the U.S., Dr. Villadsen has for several years

participated in a large range of issues regarding the company's rate tiling,

including the company's cost of capital, incentive based rates, fuel adjustment

clauses, and regulatory accounting issues pertaining to depreciation, pensions, and

compensation.

Dr. Villadsen has been involved in several projects evaluating the impact of credit

ratings on electric utilities. She was part of a team evaluating the impact of

accounting fraud on an energy company's credit rating and assessing the

company's credit rating but-for the accounting fraud.

For a large electric utility, Dr. Villadsen modeled cash flows and analyzed its

financing decisions to determine the degree to which the company was in

financial distress as a consequence of long-term energy contracts.

For a large electric utility without generation assets, Dr. Villadsen assisted in the

assessment of the risk added from offering its customers a price protection plan

and being the provider of last resort (POLR).

Accounting and Corporate Finance

• In arbi t rat ion before the Internat ional  Chamber of  Commerce Dr.  Vi l ladsen

testif ied regarding the true-up clauses in a sales and purchase agreement, she

testified on the distinction between accruals and cash flow measures as well as on

the measurement of specific expenses and cash flows.

• On behalf of a taxpayer, Dr. Villadsen recently testified in federal court on the

impact of discount rates on the economic value of alternative scenarios in a lease

transaction.

• In an arbitration matter before the International Centre for Settlement of

Investment Disputes, she provided expert reports and oral testimony on the

allocation of corporate overhead costs and damages in the form of lost profit. Dr.

Villadsen also reviewed internal book keeping records to assess how various inter-

company transactions were handled.
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• Dr. Villadsen provided expert reports and testimony in an international

arbitration under the International Chamber of Commerce on the proper

application of US GAAP in determining shareholders' equity. Among other

accounting issues, she testified on impairment of long-lived assets, lease

accounting, the equity method of accounting, and the measurement of investing

activities.

In a proceeding before the International Chamber of Commerce, she provided

expert testimony on the interpretation of certain accounting terms related to the

distinction of accruals and cash flow.

•

•

•

In an arbitration before the American Arbitration Association,  she provided

expert reports on the equity method of accounting,  the classification of debt

versus equity and the distinction between categories of liabilities in a contract

dispute between two major  oil companies. For  the purpose of determining

whether  the classificat ion was appropr ia te,  Dr .  Villadsen had to review the

company's internal book keeping records.

In U.S. District Court, Dr. Villadsen filed testimony regarding the information

required to determine accounting income losses associated with a  breach of

contract and cash flow modeling.

Dr .  Villadsen recent ly assisted counsel in a  lit iga t ion matter  regarding the

determination of fair values of financial assets, where there was a limited market

for comparable assets. She researched how die designation of these assets to levels

under the FASB guidelines affect the value investors assign to these assets.

She has worked extensively on litigation matters involving the proper application

of mark-to-market and derivative accounting in the energy industry. The work

relates to the proper valuation of energy contracts, the application of accounting

principles, and disclosure requirements regarding derivatives.

Dr. Villadsen evaluated the accounting practices of a mortgage lender and the

mortgage industry to assess the information available to the market and ESOP

plan administrators prior to the company's filing for bankruptcy. A large part of

the work consisted of  compa r ing the company's and the industry's

implementation of gain-of-sale accounting.
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•

In a confidential retention matter, Dr. Villadsen assisted attorneys for the FDIC

evaluate the books for a financial investment institution that had acquired

substantial Mortgage Backed Securities. The dispute evolved around the degree to

which the financial institution had impaired the assets due to possible put backs

and the magnitude and estimation of the financial institution's contl'ngencies at

the time of it acquired the securities.

In connection with a securities litigation matter she provided expert consulting

support and litigation consulting on forensic accounting. Specifically, she

reviewed internal documents, financial disclosure and audit workpapers to

determine (1) how the balance's sheets trading assets had been valued, (2)

whether the valuation was following GAAP, (3) was properly documented, (4)

was recorded consistently internally and externally, and (5) whether the auditor

had looked at and documented the valuation was in accordance with GA.AP.

In a securities fraud matter, Dr. Villadsen evaluated a company's revenue

recognition methods and other accounting issues related to allegations of

improper treatment of non-cash trades and round trip trades.

For a multi-national corporation with divisioNs in several countries and industries,

Dr. Villadsen estimated the appropriate discount rate to value the divisions. She

also assisted the company in determining the proper manner in which to allocate

capital to the various divisions, when the company faced capital constraints.

Dr. Villadsen evaluated the performance of segments of regulated entities.

also reviewed and evaluated the methods used for overhead allocation.
She

• She has worked on accounting issues in connection with several tax matters. The

focus of her work has been the application of accounting principles to evaluate

intra-company transactions, the accounting treatment of security sales, and the

classification of debt and equity instruments.

•

For a large integrated oil company, Dr. Villadsen estimated the company's cost of

capital and assisted in the analysis of the company's accounting and market

performance.

In connection with a bankruptcy proceeding, Dr. Villadsen provided litigation

support for attorneys and an expert regarding corporate governance.
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Damages and Valuation

• For the Alaska Industrial Development and Export Authority, Dr. Villadsen co-

authored a  report  that  est imated the range of recent acquisit ion and trading

multiples for natural gas utilities.

• On beha lf  of  a  taxpayer ,  Dr .  Villadsen tes t if ied on the economic va lue of

alternative scenarios in a lease transaction regarding infrastructure assets.

For a foreign construction company involved in an international arbitration, she

estimated the damages in the form of lost profit on the breach of a contract

between a sovereign state and a construction company. As part of her analysis,

Dr. Villadsen relied on statistical analyses of cost structures and assessed the

impact of delays.

• In an international arbitration, Dr. Villadsen estimated the damages to a

telecommunication equipment company from misrepresentation regarding the

product quality and accounting performance of an acquired company. She also

evaluated the IPO market during the period to assess the possibility of the merged

company to undertake a successful IPO.

• On behalf of pension plan participants, Dr. Villadsen used an event study

estimated the stock price drop of a company that had engaged in accounting fraud.

Her testimony conducted an event study to assess the impact of news regarding

the accounting misstatements.

In connection with a FINRA arbitration matter, Dr. Villadsen estimated the value

of a portfolio of warrants and options in the energy sector and provided support to

counsel on finance and accounting issues.

She assisted in the estimation of net worth of individual segments for firms in the

consumer product industry. Further, she built a model to analyze the segment's

vulnerability to additional fixed costs and its risk of bankruptcy.
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Dr. Villadsen was part of a team estimating the damages that may have been

caused by a flawed assumption in the determination of the fair value of mortgage

related instruments. She provided litigation support to the testifying expert and

attorneys.

• For an electric utility, Dr. Villadsen estimated the loss in firm value from the

breach of a power purchase contract during the height of the Western electric

power cr isis. As  pa r t  of  t he a s s ignment ,  . Dr .  Vi l la dsen eva lua t ed t he

creditworthiness of the utility before and after the breach of contract.

• Dr. Villadsen modeled the cash flows of several companies with and without

specific power contract ro estimate the impact on cash flow and ultimately the

creditworthiness and value of the utilities in question.

PUBLICATIONS AND REPORTS

"Report on Gas LDC multiples," with Michael J. Vilbert, Alaska Industrial Development and
ExporlAuthon'ty, May 2015.

"Aurizon Network 2014 Draft Access Undertaking: Comments on Aspects of the WACC,"
prepared for Aurizon Network and submitted to the Queensland Competition Authonlty,
December 2014

"Brattle Review of AE Planning Methods and Austin Task Force Report" (with Frank c.
Graves) September 24, 2014.

Report on "Cost of Capital for Telecom Italia's Regulated Business" with Stewart C. Myers and
Francesco Lo
March 2014.Submitted in Italian.

Passo before the Communications Regulatory Authority of Italy ("AGCOM"),

"Alterative Regulation and Ratemaking Approaches for Water Companies: Supporting the

the NalionaIAssociation of Water Companies, October 2013.
Capital Investment Needs of the 21st Century," (with J. Wharton and H. Bishop), prepared for

"Estimating the Cost of Debt," (with T. Brown), prepared for the Dar pier Barbary Pipeline and
filed with theEconomic Regulation Authority, Western Australia,March 2013.

"Estimating the Cost of Equity for Regulated Companies," (with P.R. Carpenter, M.J. Vilbert, T.
Brown, and P. Kumar), prepared for the Australian Pipeline Industry Association and filed with
the Australian Energy Regulator and the Economic Regulation Authority, Western Australia,
February 2013,

"Calculating the Equity Risk Premium and the Risk Free Rate," (with Dan I-Iairis and Francesco
LoPasso), prepared for Mala and Opts, the Netherlands, November 2012.
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"Shale Gaps and Pipeline Risk: Earnings Erosion in a More Competitive World," (with Paul R.
Carpenter, A. Lawrence Kolbe, and Steven H. Levine), Public Utilities Fortnightly, April 2012.

"Survey of Cost of Capital Practices in Canada," (with Michael J. Vilbert and Toby Brown),
prepared forBritish Columbia Utilities Commission,May 2012.

"Public Sector Discount Rates" (with rank Graves, Bin Zhou), Brattle white paper, September
2011

"FASB Accounting Rules and Implications for Natural Gas Purchase Agreements," (with Fiona
Wang),American Clean Skies Foundation,February 2011 .

"IFRS and You; How the New Standards Affect Utility Balance Sheets," (with Amit Koshal and
Wyatt Toolson), Public Utilities Fortnightly, December 2010.

"Corporate Pension Plans: New Developments and Litigation," (with George Oldfield and
Urvashi Malhotra), Finance Newsletter, Issue 01, The Erattle Group, November 2010.

"Review of Regulatory Cost of Capital Methodologies," (with Michael J. Vilbert and Matthew
Aharonian),Canadian Transportation Agency, September 2010.

"Building Sustainable Efficiency Businesses: Evaluating Business Models," (with Joe Wharton
and Peter Fox-Penner),Edison Electric Institute, August 2008.

"Understanding Debt Imputation Issues," (with Michael J, Vilbert and Joe Wharton and The
Brattle Group listed as an author),Edison EIectn'c Institute, June 2008.

"Measuring Return on Equity Correctly: Why current estimation models set allowed ROE too
low," Public Utilities Fortnightly, August 2005 (with A. Lawrence Kolbe and Michael J.
Vilbert).

"The Effect of Debt on the Cost of Equity in a Regulatory Setting," (with A. Lawrence Kolbe
and Michael J. Vilbert, and with "The Brattle Group" listed as author), Edison Electric Institute,
April 2005.

"Communication and Delegation in Collusive Agencies," Journal ofAccounting and Economics,
Vol. 19, 1995.

"Beta Distributed Market Shares in a Spatial Model with an Application to the Market for Audit
SeMces" (with M. Hviid), Review oflndustrial Urbanization, Vol. 10, 1995 .

SELECTED PRESENTATIONS

"Capital Structure and Liability Management," American Gas Association and Edison Electric
Institute Public Utility Accounting Course, August 2015, 2014.

"Current Issues in Cost of Capital," Edison EIectnlc Institute Advanced Rate School, July 2015,
2014 and 2013.

"Alternative Regulation and Rate Making Approaches for Water Companies,"
Depreciation Professionals Annual Conference, September 2014.

Society of

llllll
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"Capital Investments and Alterative Regulation," National Association of Water Companies
Annual Policy Forum,December 2013.

"Accounting for Power Plant,"SNL's Inside Utility/Accounting Seminar, Charlotte, NC, October
2012.

"GAAP / IFRS Convergence," SNL 's Inside Utility Accounting Seminar, Charlotte, NC, October
2012.

"Intemationad Innovations in Rate of Return Determination," Society of Utility Financial and
Regulatory Analysts 'Financial Forum, April 2012.

"Utility Accounting and Financial Analysis: The Impact of Regulatory Initiatives o 1 Accounting
and Credit Metrics," 1.5 day seminar, EUCI, Atlanta, May 2012.

"Cost of Capital Working Group E forum,"Edison Electric Institute webinar, April 2012.

"Issues Facing the Global Water Utility
Raleigh, NC, July 2010.

Industry" Presented to Sensus' Executive Retreat,

"Regulatory Issues from GAAP to IFRS," NASUCA 2009Annual Meeting, Chicago, November
2009.

"Subprime Mortgage-Related Litigation: What to Look for and Where to Look," Law Seminars
International: Damages in Securities Litigation,Boston, May 2008.

"Evaluating Alternative Business / Inventive Models," (with Joe Wharton). EEl Workshop,
Malting a Business of Energy Efficiency: Sustainable Business Models for Utilities, Washington
DC, December 2007.

"Deferred Income Taxes and IRS's NOPR: Who should benefit'?" NASUCA Annual Meeting,
Anaheim, CA, November 2007.

"Discussion of 'Are Performance Measures Other Than Price Important to CEO Incentives?"'
AnnuaIMeeting of the American Accounting Association, 2000.

"Contracting and Income Smoothing in an Infinite Agency Model: A Computational Approach,"
(with R.T. Boylan)Business and Management Assurance Services Conference, Austin 2000.

TESTIMONY

Written evidence regarding the cost of equity and capital structure for Alberta-based utilities, the
Alberta Utilities Commission, Proceeding No. 20622 on behalf of AltaGas Utilities Inc., ENMAX
Power Corporation, FortisAlberta Inc., and The ATCO Utilities, February 2016.

Verified Statement, Verified Reply Statement, and Hearing Appearance regarding the cost of
capital methodology to be applied to freight railroads, the Sun%ce Transponatzbn Board on
behalf of the Association of American Railroads, Docket No. EP 664 (Sub-No. 2), Idly 2015,
September and November 2014.

Ill I
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Direct Testimony on cost of capital submitted to the Oregon Public Utility Commission on behalf

of Portland General Electric, Docket No. UE 294, February 2015.

Supplemental Direct Testimony and Reply Testimony on cost of capital submitted to the

Regulatory CommlSslbn of Alaska on behalf of Anchorage Water and Wastewater utilities,
Docket U-13-202, September 2014, March 2015.

Expert Report and hearing appearance on specific accrual and cash flow items in a Sales and

Purchase Agreement in international arbitration before the In remaubna] Chamber of

Commerce. Case No. 19651/TO, July and November 2014.

Rebuttal Testimony regarding Cost of Capital before the Oregon Public Utility Commisslbn on

behalf of Portland General Electric, Docket No. UE 283, July 2014.

Direct Testimony on the rate impact of the pension re-allocation and other items for Upper
Peninsula Power Company in connection with the acquisition by BBIP before the Michigan
Public Service Commission in Docket No. U-17564, March 2014.

Expert Report on cost of equity, non-recovery of operating cost and asset retirement obligations
on behalf of oil pipeline in arbitration, April 2013.

Direct Testimony on the treatment of goodwill before the Federal Energy Regulatory
Commission on behalf of ITC Holdings Corp and ITC Midwest, LLC in Docket No. PA10-l3-
000, February 2012.

Direct and Rebuttal Testimony on cost of capital before the Public Utilities Commission of the
State of California on behalf of California-American Water in Application No. 11-05, May 2011.

Direct Testimony, Rebuttal Testimony, and Hearing Appearance on cost of capital before the
New Mexico Public Regulation Commission on behalf of New Me>dco-American Water in Case
No. 11-00196-UT, May 2011, November 2011, and December 2011.

Direct Testimony on regulatory assets and FERC accounting before the Federal Energy
Regulatory Commission on behalf of AWC Companies, ER11-13-000/Eli-1-3-000, December
2010.

Expert Report and deposition in Civil Action No, 02-618 (GK/JMF) in the United States District
Court for the District of Columbia,November 2010, January 2011 _

Direct Testimony, Rebuttal Testimony, and Rejoinder Testimony on the cost of capital before the
Anlzona Corporation Commission on behalf of Arizona-American Water in Docket No. W-
01303A-10-0448, November 2010, July 2011, and August 2011.

Direct Testimony on the cost of capital before the New Mexico Public Regulation Commission
on behalf of New Mexico-American Water in Docket No. 09-00156-UT, August 2009.

Direct and Rebuttal Testimony and Hearing Appearance on the cost of capital before the Arizona
Coijporalion Commission on behalf of Arizona-American Water in Docket No. W-01303A-09-
0343, July 2009, March 2010 and April 2010,

I
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Rebuttal Expert Report, Deposition and Oral Testimony re. the impact of alternative discount
. United States Court of Fea'eraI Claims, Case No. 06-628 T,

Janualy, February, April 2009. (Confidential)
rate assumptions in tax litigation

Direct Testimony, Rebuttal Testimony and Hearing Appearance on cost of capital before the
New Mexico Public Regulation Commission on behalf of New Me>dco-American Water in
Docket No. 08-00134-UT, June 2008 and January 2009.

Direct Testimony on cost of capital and carrying charge on damages, U.S. Department of
Energy,Bonneville Power Administration,BPA Docket No. WP-07, March 2008.

Direct Testimony, Rebuttal Testimony, Rejoinder Testimony and Hearing Appearance on cost of
capital before the Arizona Corporation Commission on behalf of Arizona-American Water in
Docket No. w-01303A_08_0227, April 2008, February 2009, March 2009.

Expert Report, Supplemental Expert Report, and Hearing Appearance on the allocation of
corporate overhead and damages from lost profit. The International Centre for the Settlement of
Investment Disputes, Case No. ARB/03/29, February, April, and June 2008 (Confidential).

Expert Report on accounting information needed to assess income. United States District Court
for the District of Maryland (Baltimore Division), Civil No. l:06cv02046-JFM, June 2007
(Confidential)

Expert Report, Rebuttal Expert Report, and Hearing Appearance regarding investing activities,
impairment of assets, leases, shareholder' equity under U.S. GAAP and valuation. International
Chamber of Commerce (ICC), Case No. 14144/CCO, May 2007, August 2007, September 2007.
(Joint with Carlos Lapuerta, Confidential)

Direct Testimony, Rebuttal Testimony, and Hearing Appearance on
Arizona Corporation Commission on behalf of Arizona-American Water in Docket No. W-
01303A-06-0491, July 2006, July 2007.

cost of capital before the

Direct  Testimony,  Rebuttal Testimony,  Rejoinder  Testimony,  Supplemental Rejoinder
Testimony and Hear ing Appearance on cost  of capita l before the Arizona Corporation
Commission on behalf of Arizona-American Water in Docket No. W-01303A-06-0403, June
2006, April 2007, May 2007.

Direct Testimony, Rebuttal Testimony, Rejoinder Testimony, and Hearing Appearance on cost
of capital before the Arizona Corporation Commission on behalf of Arizona-American Water in
Docket No. W-01303A-06-0014, January 2006, October 2006, November 2006.

Expert report, rebuttal expert report, and deposition on behalf of a moor oil company regarding
the equity method of accounting and classification of debt and equity, American Arbitration
Association, August 2004 and November 2004. (Confidential).
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Appendix B: Technical Appendix

I. Sample Selection

To identify publicly traded companies that engaged in electric utility operations, I rely on

industry classifications provided by the Value Line Investment Survey Plus Edition, Value Line

identifies 47 companies as electric utility companies.

To include a company, I require that over a five year study period and up to the date of the

analysis, the sample companies have investment grade credit ratings, a high percentage of

regulated assets (greater than 50 percent),1 no dividend cuts, and no substantial mergers and

acquisitions or other activity that could cause the growth rates or beta estimates to be biased. I

also require that each of the sample companies has more than $300 million in reported revenue

over the last four quarters of available financial data, since very small (in terms of market

capitalization) publicly traded companies have been shown to have a higher cost of equity.

Finally, I require that data from S&P or Moody's, Value Line, and Bloomberg - each widely

known and utilized by investors -- be available for all sample companies. These screens result in

a sample of 27 companies of which two (Consolidated Edison and Centerpoint) own no or

minimal generation. I further consider a subsample of companies, whose nuclear generation mix

is of a magnitude that is within +/- 10% of that of APS and therefore constitute 17-37% of the

sample company's total generation capacity,

ll. CAPM and ECAPM

A. THE CAPITAL AssEt PRICING MODEL (CAPM)

The Capital Asset Pricing Model (CAPM) is a theoretical model stating that the collective

investment decisions of investors in capital markets will result in equilibrium prices for adj risky

assets such that the returns investors expect to receive on their investments are commensurate

with the risk of those assets relative to the market as a whole. The CAPM posits a risk-retum

relationship known as the Security Market Line (see Figure 1 in my Written Ewldence), in which

the required expected return on an asset is proportional to that asset's risk relative to the market

1 Fuse the Edison Electric Institute's classification of electric utilities as Regulated (greater than 80 percent
of total assets ale regulated), Mostly Regulated (50 to 80 percent of total assets are regulated) or
Diversified (less than 50% of total assets are regulated). My sample includes only electric utilities
classified by EEl as Regulated or Mostly Regulated.

lllll
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as measured by its "beta". More precisely, the CAPM states that the cost of capital for an

investment S (e.g., a particular common stock), is given by the following equation:

Ts=Tf+BsXMRP (1)

where Ts is the required return on investment S,

if is the risk-free interest rate,

/is is the beta risk measure for the investment S, and

MRP is the market equity risk premium.

The CAPM is based on portfolio theory, and recognizes two fundamental principles of finance:

(1) investors seek to minimize the possible variance of their returns for a given level of expected

returns (or alternatively, they demand higher expected returns when there is greater uncertainty

about those returns), and (2) investors can reduce the variability of their returns by

diversifying-constructing portfolios of many assets that do not all go up or down at the same

time or to the same degree. Under the assumptions of the CAPM, the market participants will

construct portfolios of risky investments that minimize risk for a given return so that the

aggregate holdings of all investors represent the "market portfolio". The risk-retum trade-off

faced by investors then concerns their exposure to the risk inherent in the market portfolio, as

they weight their investment capital between the portfolio of risky assets and the risk-free asset.

Because of the effects of diversification, the relevant measure of risk for an individual security is

its contribution to the risk of the market portfolio. Therefore, beta (,8) is defined to capture the

sensitivity of the security's returns to the market's returns. Fonnadly,

BE
covariance (is, Rm)

variance(R,,,) (2)

where R," is the return on the market portfolio.

Beta is usually calculated by statistically comparing (using regression analysis) the excess

(positive or negative) of the return on the individual security over the government bond rate with

the excess of the return on a market index such as the S&P 500 over a government bond rate.

The basic idea behind beta is the risk that cannot be diversified away in large portfolios is what

matters to investors. Beta is a measure of the risks that cannot be eliminated by diversification.

It is this non-diversifiable risk, or "systematic risk", for which investors require compensation in

the form of higher expected returns. By definition, a stock with a beta equal to 1.0 has average

non-diversifiable risk, its returns vary to the same degree as those on the market as a whole.

H H
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According to the CAPM, the required return demanded by investors (i.e., the cost of equity) for

investing in that stock will match the expected return on the market as a whole. Similarly, stocks

with betas above 1.0 have more than average risk, and so have a cost of equity greater than the

expected market return, those with betas below 1.0 have less than average risk, and are expected

to earn lower than market levels of return.

B. InpuTs ro THE CAPM

1. The Risk-f ree Interest Rate

The precise meaning of a "risk-free" asset according to the finance theory underlying the CAPM

is an investment whose return is guaranteed, with no possibility that it will vary around its

expected value in response to the movements of the broader market. (Eqmlvadently, the CAPM

beta of a risk-free asset is zero.) In developed economies like the U.S., government debt are

generally considered have no default risk. In this sense they are "risk-free", however, unless they

are held to maturity, the rate of return on government bonds may in fact vary around their stated

or expected yields?

The theoretical CAPM is a single period model, meaning that it posits a relationship between risk

and return over a single "holding period" of an investment. Because investors can rebalance their

portfolios over short horizons, many academic studies and practical applications of the CAPM

use the short-term government bond as the measure of the risk-free rate of return. However,

regulators frequently use a version based on a measure of the long-term risk-free rate, Ag., a

long-term government bond. In accordance with the established practice, I rely on the 20-year

Treasury bond as a measure of the risk-free asset in this proceeding. I use the term "risk-free

rate" as describing the yield on the 20-year Treasury bond.

However, I do not believe the current yield on long-term Treasury bonds is a good estimate for

the risk-free rate that will prevail over the time period relevant to this proceeding as currently

prevailing bond yields are near historic lows for a variety of circumstances that should not be

expected to persist for the reasons discussed in my direct testimony. For this reason I rely on

Blue Chip's forecast of 3.4% for the yield on a 10-year Treasury bond for Q1 2017.3 I adjust this

value upward by 53 basis points, which is my estimate of the maturity premium for the 20-year

2

3

This is due to interest rate fluctuations that can change the market value of previously issued debt in
relation to the yield on new issuances

Blue Chip Economic Indicators, January 10, 2016.

Lu
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over the 10-year Treasury Bond.4 This gives me a base input of 3.93% for the risk-free rate of

interest before considering any downward pressure on government bond yields.

Additionally, it is important to recognize the implications of the elevated level of spread between

yields on utility bonds and Treasury bonds of the same horizon. Figure A-1 below shows that

this yield spread is about 90 basis points higher now than it was on average prior to the 2008

financial crisis. One way to account for this observation is if the prevailing and near-term

expected government bond yields are artificially depressed relative to longer-term market

expectations. Therefore, I consider a scenario with the risk-free rate (conservatively) 80 basis

points higher at 4.73% when performing my CAPM-based analyses.

Figure A-1

Spreads between u.s. Utility Bond (20 year maturity) and u.s. Government Bond (20 year maturity) - %

Periods
A-Rated Utility

and Treasury
BBB~RatedUtility

and Treasury Notes

Period 1 - Average Apr-1991 - 2007

Period 2 - Average Aug-2008 - Feb-2016

Period 3 - Average Feb-2016

Period 4 - Average 15-Day (Mar 02, 2016 to Feb 10, 2016)

0.93

1.54

1.83

1.85

1.23

2.00

2.59

2.56

[1]

[2]

[31

[4]

Spread IncreasebetweenPeriod 2 and Period 1

Spread Increase between Period 3 and Period1

Spread IncreasebetweenPeriod 4 and Period 1

0.60

0.90

0.92

0.77

1.36

1.33

[5] : [2] - [1]
[6] : [3] - [1]
m : [4] - [1]

Sources and Notes:

Spreads for the periods are calculated from Bloomberg's yield data.

Average monthly yields for the indices were retrieved from Bloomberg as of March 2, 2016.

2. The Market Equity Risk Premium

a. Historical Average Market Risk Premium

Like the cost of capital itself; the market risk premium is a forward-Iooldng concept. It is by

definition the premium above the risk-free interest rate that investors can expect to am by

investing in a value-weighted portfolio of all risky investments in the market. The premium is

not directly observable, and must be inferred or forecasted based on known market information.

4
This maturity premium is estimated by comparing the average excess yield on 20-year versus 10-year
Treasury Bondsover the period 1990 - 2015, using data from Bloomberg. See BV Workpaper 1.

H l
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One commonly use method for estimating the MRP is to measure the historical average premium

of market returns over the income returns on risk-free government bonds over some long

historical period. Duff and Phelps performs such a calculation of the MAP using the traditional

Ibbotson data. The arithmetic average of annual observed market equity risk premiums from

1926 to the present is 7.0%.5

b. Forward Looking Market Equity Risk Premium

An alternative approach to estimating the MRP eschews historical averages in favor of using

current market information and forecasts to infer the expected return on the market as a whole,

which can then be compared to prevailing government bond yields to estimate the equity risk

premium. Bloomberg performs such estimates of country-specific MRPs by implementing the

DCF model on the market as a whole using forecast market-wide dividend yields and current

level on market indexes, for the U.S. Bloomberg uses the S&P500 to infer the expected market

return.

The forward-looking market-implied MRP is elevated relative to the historical MRS and

currently stands at 8.47%. The Bloomberg MRP measure is over a 10-year government bond, so

converting that to the forecasted MRP over a 20-year government bond results in about 8%.6

c . Yield Spread Adjustments to the Market Equity Risk Premium

Figure A-1 above shows that the yield spreads for A and BBB rated utility debt over Treasury

bonds have increased by approximately 90 bps and 130 bps for 20-year maturities relative to its

long-term average leading up to the 2008 financial crisis. This means that investors require a

higher return on investment grade utility debt relative to the return on t bonds than they did

before the crisis and ensuing economic turmoil.

This information can be used to provide a quantitative benchmark for the implied increase in

MRP based on a paper by Edwin I. Elton, et ad., which documents that the yield spread on

corporate bonds is normally a combination of a default premium, a tax premium, and a

systematic risk premium.7 Of these components, it is the systematic risk premium that likely

5

6

7

Duff & Phelps, "2015 ValuationHandbook: Guide to Cost of Capital," p. 3-24.

Estimatesof the MRP over a 20-yearbond is obtained by subtracting the maturity premiumof the 20-year
over the 10-year goveminent bond from the figure reported by Bloomberg. This maturity premium is
about 50 basis points in the U.S.

"Explaining the Rate Spread on Corporate Bonds," Edwin J. Elton, Martin J. Gruber, Deepak Agarwal,
and Christopher Mann,The Journal ofFinance,February 2001, pp. 247-277.



Appendices to Direct Testimony of Dr. Berte Villadsen

Attachment BV-1 DR
Page 21 of as

Page 20 of 33

explains the vast mzgority of the yield spread increase. In other words, unless the risk-free rate is

Lmderestimated as described above, the market eqiu'ty risk premium has increased relative to its

"normal" levels Therefore, I consider a scenario allocating the majority of the 90 bps increase in

A-rated utility spreads to an increase in the MRP (which drives the increase in systematic risk

premium on A rated debt). As a conservative measure I allocate 80 bps as the downward bias in

the current 20-year Treasury bond yield.

Assuming a beta of 0.25 for A rated debts means that an increase in the MRP of one percentage

point translates into a % percentage point increase in the risk premium on A rated debt (i.e., 0.25

(beta) times 1 percentage point (increase in MRP) = % percentage point increase in yield spread).

Thus, an 80 bps increase in the yield spread is therefore consistent with a 3.2 percentage point

increase in the MRP (0082036=

MRP could be much higher than the historical MRP of 7%, but use conservatively 8% based on

the recent Bloomberg forecast.

3.2%). I consider this evidence as confirmation that the current

c. THE EMPIRIC:AL CAPM

1. Description of the ECAPM

Empirical research has shown that the CAPM tends to overstate the actual sensitivity of the cost

of capital to beta; low-beta stocks tend to have higher risk premiums than predicted by the

CAPM and high-beta stocks tend to have lower risk premiums than predicted. A number of

variations on the original CAPM theory have been proposed to explain this finding, but the

observation itself can also be used to estimate the cost of capital directly, using beta to measure

relative risk by making a direct empirical adj vestment to the CAPM.

8

9

In theory, some of the increase in yield spread for A rated debt may be due to an increase in default risk,
but the increase in default risk for A rated debt is undoubtedly very small because utilities with A range
rated debt have a low default risk. This means that the vast majority-if not all--of the increase in A rated
yield spreads is due to a comblulation of the increased systematic risk premium and the downward pressure
on the yields of government debt. Although there is Rio increase in the tax premium discussed in the Elton
et d. paper due to coupon payments, there may be some increase due to a small tax effect resulting from
the probability of increased capital gains taxes when the debt matures.

Elton, et al. estimates the average beta on BBB -rated corporate debt as 0.26 over the period of their study,
and A-rated debt will have a slightly lower beta than BBB -rated debt. I note tltat 0.25 is a conservatively
high estimate of the beta on A-rated utility debt. Most academic estimates, including those presented in
Berk & Demarzo that I utilize for my Hamada adjustments are significantly lower: in the range of 0.0 - 0. l
percent and would result in a substantially higher MRP estimate.
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The Empirical CAPM (ECAPM) makes use of these empirical findings. It estimates the cost of

capital with the equation,

T s = T f + a + B 5 x ( M R P - a ) ( 3 )

where a is the "alpha" adjustment of the risk-retum line, a constant, and the other symbols are

defined as for the CAPM (see Equation (1)). The alpha adjustment has the elect of increasing

the intercept but reducing the slope of the Security Market Line, which results in a Security

Market Line that more closely matches the results of empirical tests. In other words, the ECAPM

produces more accurate predictions of eventual realized risk premiums than does the CAPM.

Figure A-z
The Empirical Secur ity Market Line
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2. A c a d e m i c Evidence on the A lpha Term in the ECAPM

Figure A-3 below summarizes the empirical results of tests of the CAPM, including their

estimates of the "alpha" parameter necessary to improve the accuracy of the CAPM's predictions

of realized returns.
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Figure A-3

EMPIRICAL EVMENCE on THE ALPHA FACTOR IN ECAPM'

AUTHOR RANGE OF ALPHA PERIOD RELIED UPON

1% for betas 0 to 0.80 1931-1991Black (1993)1

Black, Jensen and Scholes (1972)2 4.31% 1931-1965

5.76% 1935-1968Fame and McBeth (1972)

Fame and French ( l992)3 7.32% 1941-1990

Fame and French (2004)4 N / A

Litzenberger and Ramaswamy (l979)5 5.32% 1936-1977

Litzenberger, Ramaswamy and Sosin
(1980) 1.63% to 3.91% 1926-1978

Pettengill, Sundaram and Mather (1995)6 4.6% 1936-1990

*The figures reported in this table are for the longest estimation period available and, when applicable, use the authors' recommended estimation
technique. Many of the articles city also estimate alpha for sub-periods and those alphas may vary.

'Black estimates alpha in a one step procedure rather than m an in-biased two-step procedure.

Estimate a negative alpha for the suhperiod 1931-39 which contain the depression years 1931-33 and 1937-39.

Calculated using 1bbotson's data for the 30-day treasury yield

EThe article does not provide a specific estimate of alpha; however, it supports the general finding that the CAPM underestimates returns for low-
beta stocks and overestimates returns for high-beta stocks.

Relies on Lizerrberger and Ramaswamy's before-tax estimation results. Comparable after-tax alpha es tate is 4.4%

6Petterrgi1l, Sundarann and Mathur rely on total returns for the period 1936 through 1990 and use 90-day treasuries. The 4.6% figure is calculated
using auction averages 90-day treasuries back to 1941 as no other sales were found this far back.

Sources :
Black, Fischer. 1993. Beta and Return. The Journal ofPory?JlioManagement 20 (Fall): 8-18.
Black, F., Michael C. Jensen, and Myron Scholes. 1972. The Capital Asset Pricing Model: Some Empirical Tests, Fiona Studies in the theory of
Capital Markets. In Studies in the Theory ofCapitalMarket.r, edited by Michael C. Jensen, 79-121. New York: Praeger.
Fama, Eugene F. and James D. MacBeth. 1972. Risk, Reams and Equilibrium: Empirical Tests. Journal ofPolifical Economy 81 (3): 607-636.
Fama, Eugene F. and Kenneth R. French. 1992. TheCross -Section of Expected Stock Returns. Journal of Finance 47 (June): 427-465 .
Fame, Eugene F. and Kenneth R. French. 2004. The Capital Asset Pricing Model: Theory and Evidence. Journal of Economic Perspectives 18
(3): 25 -4-6 .
Litzenberger, Robert H. and Krishna Ramaswamy. 1979. The Erect of Personal Taxes and Dividends on Capital Asset Prices, Theory and
Empirical Evidence. Journal of Financial Economics XX (June): 163-195.
Litzenberger, Robert H. and Krishna Ramaswamy and Howard Sosin. 1980. On the CAPM Approach to Estimation of a Public Utility's Cost of
Equity Capital. The Journal of Finance 35 (2): 369-387.
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III. DCF Models

A. DCF ESTIMATION or Cost or EQUITY

The DCF method for estimating the cost of equity capital assumes that the market price of a

stock is equal to the present value of the dividends that its owners expect to receive. The method

also assumes that this present value can be calculated by the standard formula for the present

value of a cash How stream:

PT = D1 Dz Dr+ + .1.
1+r (1+r)2 (1+r)3 +(1+r)T

Do
(4)

where P0 is the cLu'rent market price of the stock, Dr is the dividend cash flow expected at the

end of period t, r is the cost of equity capital, and T is the last period in which a dividend cash

flow is to be received. The formula simply says that the stock price is equal to the sum of the

expected future dividends, each discounted for the time and risk between now and the time the

dividend is expected to be received. Since the current market price is known, it is possible to

infer the cost of equity that corresponds to that price and a forecasted pattern of expected future

dividends. In terms of Equation (4, if P0 is known and D1, D2, DT are estimated, an analyst can

"solve for" the cost of equity capital r.

B. DETAILS or THE DCF MODEL

Perhaps the most widely known and used application of the DCF method assumes that the

expected rate of dividend growth remains constant forever. In the so-cadled Gordon Growth

Model, the relationship expressed in Equation (4) is such that the present value equation can be

rearranged algebraically into a formula for estimating the cost of equity. Specifically, if investors

expect a dividend stream that will grow forever at a steady rate, then the market price of the

stock will be given by

D1
(5)

where DI is the dividend expected at the end of the first period, g is the perpetual growth rate,

and P0 and r are the market price and the cost of capital, as before. Equation (5) is a simplified

version of Equation (4) that can be solved algebraically to yield the well-known "DCF formula"

for the cost of equity capital,

in I
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01 D0 X(1+g)
r pt .9 pt 9 (6)

There are other versions of the DCF model that relax this restrictive assumption and posit a more

complex or nuanced pattern of expected future div idend payments. For example, if there is

reason to believe that investors do not expect a company's dividends to grow at a steady rate

forever, but rather have different growth rate expectations in the near term (e.g., over the next

five or ten years), compared to the distant future (e.g., a period starting ten years f rom the

present moment), a "multi-stage" growth pattern can be modeled in the present value formula

(Equation (4)). I do not consider this model in this proceeding.

1. Dividends, Cash Flows, and Share Repurchases

In addition to the DCF model described above, there are many alterative formulations. Notable

among these are versions of the model that use cash flows rather than dividends in the present

value formula (Equation (4)).10

Because investors are interested in cash flow, it is technically important to capture all cash flows

that are distributed to shareholders when estimating the cost of equity using the DCF method. In

some circumstances, investors may expect to receive cash in forms other than dividends. An

important example concerns the fact that many companies distribute cash to shareholders

through share buybacks in addition to dividends. To the extent such repurchases are expected by

investors, but not captured in the forecasted pattern of future div idends, a div idend-based

implementation of the DCF model will underestimate the cost of equity,

Similarly, if investors have reason to suspect that a company's dividend payments will not reflect

a full distribution of its available cash free cash flows in the period they were generated it may

be appropriate replace the forecasted dividends with estimated free cash flows to equity in the

present value formula (Equation (4)). Focusing on available cash rather than that actually

distributed in the form of dividends can help account for instances when near-term investing and

financing activities (e.g., capital expenditures or asset sales, debt issuances or retirements, or

share repurchases) may cause dividend growth patters to diverge from growth in earnings.

10 For an example in a regulatory context, the U.S. Surface Transportation Board uses a cash flow based
model with three stages to estimate the cost of equity for the railroads. See Surface Transportation Board
Decision, "STB Ex Parte No. 664 (Sub-No. 1)," Decided January 23, 2009.
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Many utility companies such as those included in my samples have long histories of paying a

dividend. In fact, as mentioned in Section I of this Appendix, one of my requirements for

inclusion in my samples is that a company pays dividends for 5-years without a gap or a

dividend cut (on per share basis). Additionally, although some electric utility companies have

recently engaged in share repurchase programs, the companies in my samples do not distribute

substantial cash flows by means other than dividends."

c. DCF MODEL INPUTS

1. Dividends and Prices

As described above, DCF models are forward-looking, comparing the current price of a stock to

its expected /inure dividends to estimate the required expected return demanded by the market

for that stock (i.e., the cost of equity). Therefore, the models demand the current market price

and currently prevailing forecasts of future dividends as inputs.

The stock price input I employ for each sample company is the average of the closing stock

prices for the 15 trading days ending on the date of my analysis. This guards against biases that

may arise on a single trading day, yet is consistent with using current stock prices.

2.

a.

Company Specific Growth Rates

Analysts' Forecasted Growlh Rates

Finding the right growth rate(s) is usually the "hard part" of applying the DCF model, which is

sometimes criticized due to what has been called "optimism bias" in the earnings growth rate

forecasts of security analysts. Optimism bias is related to the observed tendency for analysts to

forecast earnings growth rates that are higher than are actually achieved. This tendency to

overestimate growth rates is perhaps related to incentives faced by analysts that provide rewards

not strictly based upon the accuracy of the forecasts. To the extent optimism bias is present in

the analysts' earnings forecasts the cost of capital estimates from the DCF model would be too

high.

While academic researchers during the 1990s as well as in early 2000s found evidence of

analysts' optimism bias, there is some evidence that regulatory reforms have eliminated the

11 While a number of companies in my samples have or have had shale repurchase programs (e.g.,El Paso),
the magnitude tends to be relatively small, so that an inclusion of the cash flow from repurchases would
likely have a minimal impact on the average results for the samples. However, it is clear that not including
such repurchases downwardly biases the estimated cost of equity,

l ll



13

12

A common issue in regulatory proceedings is how to apply data from a benchmark set of

comparable securities when estimating a fair return on equity for the target/regulated company."

For the reasons described above, I rely on analyst forecasts of earnings growth for the company-

specific growth rate inputs to my implementations of the single- and multi-stage DCF models.

All of the companies in my samples have coverage from equity analysts reporting to Thomson

Reuters IBES, so I use the consensus 3-5 year EPS growth rate provided by that service. For the

U.S. based samples, I supplement these consensus values with growth rates based on EPS

estimates fromValue Line. 14

Iv. Financial Risk and the Cost of Equity

The findings of several academic studies13 show that analyst earnings forecasts tum out to be too

optimistic for stocks that are more difficult to value, for instance, stocks of smaller firms, firms

with high volatility or turnover, younger firms, or firms whose prospects are uncertain.

Coincidentally, stocks with greater analyst disagreement have higher analyst optimism bias-all

of these describe companies that are more volatile and/or less transparent-none of which is

applicable to the majority of utility companies with wide analyst coverage and information

transparency.

issue. A recent paper by Hovakimina and Saenyasiri (2010) found that recent efforts to curb

analysts' incentive to provide optimistic forecasts have worked, so that "the median forecast bias

essentially disappeared."12 Thus, some recent research indicates that the analyst bias may be a

problem of the past.
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14

15

A. Hovakimian and E. Saenyasiri, "Conflicts of Interest and Analyst Behavior: Evidence from Recent
Changes in Regulation," Financial Analysts Journal,vol. 66, 2010.

These studies include the following: (i) Hribar, P, Mclnnis, J. "Investor Sentiment and Analysts' Earnings
Forecast Errors," Management Science Vol. 58, No. 2 (February 2012): pp. 293-307, (ii) Scherbina, A.
(2004), "Analyst Disagreement, Forecast Bias and Stock Returns," downloaded from Harvard Business
School Working Knowledge: . and (iii) Michel, J-S., Pandes J.A.
(2012), "Are Analysts Really Too Optimistic?" dowMoaded from 5 =;,=s; ;  r

Specifically, I compute the growth rate implied by Value Line's current year EPS estimate and its
projected 3-5 year EPS estimate. I then average this in with the IBES consensus estimate as an additional
independent estimate, giving it a weight of 1 and weighting the IBES consensus according to the number
of analysts who contributed estimates.

This is also a common valuation problem in general business contexts.

I'll I
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It may be tempting to simply estimate the cost of equity capital for each of the sample companies

(using one of the above approaches)and average them. After-adl, the companies were chosen to

be comparable in their business risk characteristics, so why would an investor necessarily prefer

equity in one to the other (on average)?

The problem with this argument is that it ignores the fact that underlying asset risk (i.e., the risk

inherent in the lines of business in which the firm invests its assets) for each company is

typically divided between debt and equity holders. The firm's debt and equity are therefore

financial derivatives of the underlying asset return, each offering a differently structured claim

on the cash flows generated by those assets. Even though the risk of the underlying assets may

be comparable, a different capital structure splits that risk differently between debt and equity

holders. The relative strictures of debt and equity claims are such that higher degrees of debt

financing increase the variability of returns on equity, even when the variability of asset returns

remains constant. As a consequence, otherwise identical firms with different capital structures

will impose different levels of risk on their equity holders. Stated differently, increased leverage

adds financial risk to a company's equity, 16

A . THE ErFEcr or FINANCIAL LEVERAGE on THE Cost or EQUITY

To develop an intuition for the manner in which financial leverage affects the risk of equity, it is

helpful to consider a concrete example. Figure A-4 and Figure A-5 below demonstrate the

impact of leverage on the risk and return for equity by comparing equity's risk when a company

uses no debt to finance its assets, and when it uses a 50-50 capital structure (i.e., it finances 50

percent of its assets with equity, 50 percent with debt). For illustrative purposes, the figures

assume that the cash flows will be either $5 or $15 and that these two possibilities have the same

chance of occurring (e.g., the chance that either occurs is %).

16 I refertothis effect interms offnancial risk because the additional risk to eqtu'ty holders stems from how
the company chooses to finance its assets. In this context financial risk is distinct from and independent of
thebusinessriskassociated with the manner inwhich the Finn deploys itscash flow generating assets.The
impact of leverage on risk is conceptually no different than that faced by a homeowner who takes out a
mortgage. The equity of a homeowner who finances his home with 90% debt is much riskier than the
equity of one who only finances with 50% debt.

uIIlnIII
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Figure A-4: All Equity Capital Structure Figure A-5: 50/50 Capital Structure.

In the figures, E(ROE) indicates the mean return and o'(ROE) represents the variance. This

simple example illustrates that the introduction of debt increases both the mean (expected) return

to equity holders and the variance of that return, even though the lim's expected cash flows-

which are a property of the line of business in which its assets are invested-are unaffected by

the firm's financing choices. The "magic" of financial leverage is not magic at all-leveraged

equity investors can only am a higher return because they take on greater risk.

B. METHODS TO ACCOUNT FOR FINANCIAL RISK

1. Cost  of  Equi ty Impl ied by the Overall Cost of Capital

If the companies in a sample are truly comparable in terms of the systematic risks of the

underlying assets, then the overfull cost of capital of each company should be about the same

across companies (except for sampling error), so long as they do not use extreme leverage or no

leverage. The intuition here is as follows. A firm's asset value (and return) is allocated between

equity and debt holders." The expected return to the underlying asset is therefore equal to the

17

P

Other claimants can be added to the weighted average if they exist. For example, when a firm's capital

stricture contaills preferred equity, the term v X up is added to the expression for the overall cost of capital

shown in Equation (7), where P refers to the market value of preferred equity, up is the cost of preferred
equity and V =
equity as to the cost of debt.

E + D + p. In my analysis, I attribute the same implied yield to the cost of preferred

l l
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value weighted average of the expected returns to equity and debt holders .- which is the overall

cost of capital (r*), or the expected return on the assets of the firm as a whole.18

*
E D
Vxr,8+--xrD(1--T€) (7)

where reis the market cost of debt,

TE is the market cost of equity,

To is the corporate income tax rate,

D is the market value of the firm's debt,

E is the market value of the firm's equity, and

V = E + D is the total market value of the firm.

Since the overall cost of capital is the cost of capital for the underlying asset risk, and this is

comparable across companies, it is reasonable to believe that the overall cost of capital of the

underlying companies should also be comparable, so long as capital structures do not involve

unusual leverage ratios compared to other companies in the industry.19

The notion that the overall cost of capital is constant across a broad middle range of capital

structures is based upon the Modigliani-Miller theorem that choice of financing does not affect

the firm's value. Franco Modigliani and Merton Miller eventually won Nobel Prizes in part for

their work on the effects of debt.20 Their 1958 paper made what is in retrospect a very simple

point: if there are no taxes and no risk to the use of excessive debt, use of debt will have no

effect on a company's operating cash flows (i.e., the cash flows to investors as a group, debt and

equity combined). If the operating cash flows are the same regardless of whether the company

finances mostly with debt or mostly with equity, then the value of the firm cannot be affected at

18

Financial Management 1991, 20(3) for a detailed

19

20

As this is on an otter-tax basis, the cost of debt reflects the tax value of interest deductibility, Note that the
precise formulation of the weighted average formula representing the required return on the tirln's assets
independent of financing (sometimes calledthe unlevered costof capital) depends on specific assumptions
made regarding the value of tax shields from tax-deductible corporate debt, the role of personal income
tax, and the cost of financial distress. See Taggart, Robert A., "Consistent Valuation and Cost of Capital
Expressions with Corporate and Personal Taxes," ,
discussion of diesel assumptions and formulations. Equation (7) represents the overall cost of capital to the
firm, which can be assumed to be constant across a relatively broad range of capital structures.

Empirically, companies within the same industry tend to have similar capital structures, while typical
capital structures may vary between industries, so whether a leverage ratio is "unusual" depends upon the
colnpany's line of business.

Franco Modigliani and Merton H. Miller (1958), "The Cost of Capital, Corporation Finance and the
Theory of Investment,"American EconomicReview, 48, pp. 261-297.

I I
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all by the debt ratio. In cost of capital terms, this means the overall cost of capital is constant

regardless of the debt ratio, too.

Obviously, the simple and elegant Modigliani~Miller theorem makes some counterfactual

assumptions: no taxes and no cost of  f inancial  distress f rom excessive debt. However,

subsequent research, including some by Modigliani and Miller,2l showed that while taxes and

costs to financial distress affect a firm's incentives when choosing its capital structure as well as

its overall cost of capital," the latter can still be shown to be constant across a broad range of

capital structures."

This reasoning suggests that one could compute the overall cost of capital for each of the sample

companies and then average to produce an estimate of the overall cost of capital associated with

the underlying asset risk. Assuming that the overall cost of capital is constant, one can then re-

arrange the overall cost of capital fomlula to estimate what the implied cost of equity is at the

target company's capital structure on a book value basis.24

2. Unlevering
Adjustment)

and Relevering Betas in the CAPM (Hcmado

An alternative approach to account for the impact of financial risk is to examine the impact of

leverage on beta. Notice that this means working within the CAPM framework as the

methodology cannot be applied directly to the DCF models.

21

22

23

24

Franco Modigliani and Merton H. Miller (1963), "Corporate Income Taxes and the Cost of Capital: A
Correction,"American EconomicReview, 53, pp. 433-443 .

When a company uses a high level of debt financing, for example, there is significant risk of bankruptcy
and all the costs associated with it. The so called costs of financial distress that occurs when a company is
over-leveraged can increase its cost of capital. In contrast a company can generally decrease its cost of
capital by taldng on reasonable levels of debt, owing in part to the deductibility of interest from corporate
taxes.

This is a simplified treatment of what is generally a complex and on-going area of academic investigation.
The roles of taxes, market imperfections and constraints, etc. are areas of on-going research and differing
assumptions can yield subtly different formulations for how to formulate the weighted average cost of
capital that is constant over all (or most) capital structures.

Market value capital structures are used in estimating the overall cost of capital for the sample companies.
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Recognizing that under general conditions, the value of a firm can be decomposed into its value

Wth and without a tax shield, 1 obtain:25

V = VU + pv(1T5) (8)

where V = E + D is the total value of the firm as in Equation (7),

VU is the "unlevered" value of the Finn-its value if financed entirely by equity

PV(ITS) represents the present value of the interest tax shields associated with debt

For a company with a fixed book-value capital structure and no additional costs to leverage, it

can be shown that the formula above implies:

D
TO = TU -I-E(1 - Tc)(7'U .- TD) (9)

where TU is the "unlevered cost of capital"-the required return on assets if the firm's assets

were financed with 100% equity and zero debt-and the other parameters are defined as in

Equation (7).

Replacing each of diesel returns by their CAPM representation and simplifying them gives the

following relationship between the "levered" equity beta ,BL for a firm (Le, the one observed in

market data as a consequence of the firm's actual market value capital structure) and the

"unlevered" beta ,BU that would be measured for the same firm if it had no debt in its capital

structure:

TL = iv -|- -(1 - Tc)(.8U - BD) (10)

This follows development in Fernandez (2003). Other standard papers in this area include Hamada
(1972), Miles and Ezzell (1985), Harris and Pringle (1985), Fernandez (2006). (See Fernandez, P.,
"Levered and Unlevered Beta" [ESE Business School Worldng Paper WP-488, University of Navarra, Jan
2003 (rev. May 2006), Hamada, R.S., "The Effect of the Firm's Capital Structure on the Systematic Risk
of Common Stock," Journal of Finance, 27, May 1972, pp. 435-452, Miles, J.A. and J.R. Ezzell,
"Reformulating Tax Shield Valuation: A Note," Journal of Finance, XL5, Dec 1985, pp, 1485-1492,
I-Ianis, R.S, and JJ. Pringle, "Risk-Adjusted Discount Rates Extensions form the Average-Risk Case,"
Journal of Financial Research,Fall 1985, pp. 237-244, Fernandez, P., "The Value of Tax Shields Depends
Only on the Net Increases of Debt," IESE Business School Working Paper WP-613, University of
Navarra, 2006.) Additional discussion can be found in Brealey, Myers, and Allen (2014).

Z5
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where is the beta on the firm's debt. The unlevered beta is assumed to be constant with

respect to capital structure, reflecting as it does the systematic risk of the firm's assets, Since the

beta on an investment grade firm's debt is much lower than the beta of its assets (i.e., BD < .BU),

this equation embodies the fact that increasing financial leverage (and thereby increasing the

debt to equity ratio) increases the systematic risk of levered equity (,8,_).

AD

An alternative formulation derived by Hants and Pringle (1985) provides the following equation

that holds when the market value capital structures (rather than book value) are assured to be

held constant:

B L  = ! ? u + - ( u _? ) (11)

Unlike Equation (10), Equation (11) does not include an adjustment for the corporate tax

deduction. However, both equations account for the fact that increased financial leverage

increases the systematic risk of equity that will be measured by its market beta. And both

equations allow an analyst to adjust for differences in financial risk by translating back and forth

between ,BL and ,BU. Ire principal, Equation (10) is more appropriate for use with regulated

utilities, which are typically deemed to maintain a fixed book value capital structure. However, I

employ both formulations when adj musting my CAPM estimates for financial risk, and consider

the results as sensitivities in my analysis.

It is clear that the beta of debt needs to be determined as an input to either Equation (10), or

Equation (11). Rather than estimating debt betas, I rely on the standard financial textbook of

Professors Berk & DeMarzo, who report a debt beta of 0.05 for A rated debt and a beta of 0. 10

for BBB rated debt.26

Once a decision on debt betas is made, the levered equity beta of each sample company can be

computed (in this case by Value Line) from market data and then translated to an unlevered beta

at the company's market value capital structure. The unlevered betas for the sample companies

are comparable on an "apples to apples" basis, since they reflect the systematic risk inherent in

the assets of the sample companies, independent of their financing. The unlevered betas are

averaged to produce an estimate of the industry's unlevered beta. To estimate the cost of equity

for the regulated target company, this estimate of unlevered beta can be "re-levered" to the

26
Berk, J. & DeMarco, P., Corporate Finance, 2nd Edition. 2011 Prentice Hall, p. 389.
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regulated company's capital structure, and CAPM reapplied with this levered beta, which reflects

both the business and financial risk of the target company.

Hamada adjustment procedures-so-named for Professor Robert S. Hamada who contributed to

their development"-are ubiquitous among finance practitioners when using the CAPM to

estimate discount rates.

27 Hamada, R.S., "The Effect of the Finn's Capital Structure on the Systematic Risk of Common Stock", The
Journal of Finance,27(2), 1971, pp, 435-452.
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8.8860%

-0.593

i

Attachment BV-8DR
Page 1 of 1

Risk Premiums Determined by Relationship Between

Authorized ROEs1 and Long-term Treasury Bond Rates

During the Period 1990-2015 - Electric Vertically Integrated Only

I'll I I I I I I I I I I I

Formula: Risk Premium AT + (AL x Treasury bond Rate)

R Squared 0.79

Estimate of intercept (AD)

Estimate cf slope (AL)

Equity Cost

Estimate for

Vertically Integrated Electric

Predicted

Risk

Premium

Expected

Treasury

Bond Rates

10.8% io 6.08% + 4.73%
I I I I I I I I I I I I I II I I I I I I I I I II I II I I

Sources and Notes:

[1]: Source of ROE Data: SNL Financia

[2]: 2016 Consensus Forecast Risk-Free Rate + Expected Maturity Premiurr

See regression results on [Regressions] tab

l l



Attachment BV-SDR
Page 1 of 1

Amount of Distributed PV Generation

by State in 2014

Abbr.

[1]

State

[2]

Total Distributed PV

Generation

(Gwh)

[3]

Total Utility-Scale

Generation

(Gwen)

[4]

Percent of Tota I

Utility-Scale

Generation (%)

[5]=[3}/[4]

Alabama

Alaska

Arizona

Arkansas

California

Colorado

Connecticut

Delaware

Florida

Georgia

Hawaii

Idaho

Illinois

Indiana

Iowa

Kansas

Kentucky

Louisiana

Maine

Maryland

Massachusetts

Michigan

Minnesota

Mississippi

Montana

Missouri

Nebraska

Nevada

AL

AK

Az

AR

CA

CO

CT

DE

FL

GA

HI

ID

IL

IN

IA

KS

KY

LA

ME

MD

MA

MI

MN

MS

MO

MT

NE

NV

NH

NJ

NM

NY

NC

ND

OH

OK

OR

PA

Rl

SC

SD

TN

TX

UT

VT

VA

WA

WV

WI

we

New Hampshire

New Jersey

New Mexico

New York

North Carolina

North Dakota

Ohio

Oklahoma

Oregon

Pennsylvania

Rhode Island

South Carolina

South Dakota

Tennessee

Texas

Utah

Vermont

Virginia

Washington

West Virginia

Wisconsin

o

o

916

z

a,ssz

3S3

103

so

102

85

532

1

19

10

20

o

12

101

12

207

503

34

18

0

11

112

o

as

12

1,106

117

291

73

0

71

o

78

211

12

0

o

60

140

39

33

22
32

o

23

o

0.00%

0.00%

0.82%

0.00%

1.94%

0.66%

0.31%

0.78%

0.04%

0.07%

5.21%

0.01%

0.01%

0.01%

0.04%

0.00%

0.01%

0. 10%

0.09%

0.55%

1.62%

0.03 as

0.03%

0.0076

0.04%

0.13%
0.00%

0.24%

0.06%

1.63%

0.36*

0.z1%

0.06%

0.00%

0.05%

0.00%

0.13%

0. 10%

0.19%

0.00%

0.00%

0.08%

0.03%

0.09%

0.47%

0.03%

0.03%

0.00%

0.04%

0.00%Wyoming

United States 9,515

149,339

6,042

112,257

61,591

19s,a08

sa,a4a

33,677

7,704

230,014

125,838

10,205

15,185

202,145

115,396

56,853

49,728

90,897

104,231

13,249

37,834

31,118

106,817

56,998

55,127

30,257

87,836

39,431

as,0o1

19,539

sa,os2

32,307

137,123

128,144

36,464

134,478

70,158

60,119

221,060

s,zs3

97,159

10,994

79,507

437,631

43,785

7,032

77,138

116,335

81,0s9

61,065

49,695

4,0n.¢07 013*
Sources/Notes:

EIA Electric Power Monthly, Jan. 2016.

Highlighted states have significant amounts of distributed PV generation relative to total utility-
scale generation In the state.



Sample Companies

Amount of Distributed PV Generation

in States with Decoupling

Attachment BV-1 ODR
Page 1 of 1

Company

[1]

States with Decoupling

[2]

Tool Dist w Generation as
a % ofTohI U8lity-Scale
Generation within State

[3]

ALLErE

Alliant Energy

Amer. Elem. Power AR*
IN*
Ky*
LA#

OH*
OK*

0.00%

0.01%

0.01%

0.10%

0.05%

0.00%

Ameren O°fp-

CenterPoint Energy

Mo* 0.04%

0.00%

0.10%

0.03%

0.00%

(AR)
(LA)*
(MN)
(0lq*

NY, (NY) 0.21%

CMS Energy Corp.

Consol. Edison

Dominion Resources

DTE Energy

Edison lnt'I

El Paso Electric

Energy Corp.

(MI)*
CA

0.03%

1.94%

AR*

LA*, (U*)
M s *

G't Plains Energy

IDACORP Inc.

MGE Energy

NextEra Energy

OGE Energy

Mo*

ID*

0.00%

0.10%

0.00%

0.04%

0.01%

AR*
OK*

0.00%

0.00%

Otter Tail Corp.

pG&£ COYS.

Pinnacle West Capital

Portland General

Public Sew. Enterprise

$€11\NA Corp.

CA
' (CA)

AZ#

OR#

Sempra Energy

Mn*
(No
(ser
(AL)*

CA, (CA)

IN*, (IN)Vectren Corp.

Wester Energy

Xcel Energy Inc.

KS#

(Coy
sn*

1.94%

0.82%

0.13%

1.63%

0.06%

0.00%

0.00%

1.94%

0.01%

0.00%

0.66%

0.00%

Sources/Notes:
Regulatory Research Associates, "Adjustment Clauses," October 2, 2015.
Highlighted companies are included in our subsample of utilities with 17% to 37% nuclear
generation.
"*" indicates partial decoupling.
"( )" indicates decoupling status for associated gas operations.
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Regression Output: PE Ratio vs. 20-year Treasury Rate

20-Year Treasury Constant
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_I

DIRECT TESTIMONY OF LELANDR. SNOOK
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

INTRODUCTION1.

Q. PLEASE STATE YOUR NAME, ADDRESS, AND OCCUPATION.

My name is Leland R. Snook. My business address is 400 North 5m Street, Phoenix,

Arizona, 85004. I am Director of Rates and Rate Strategy for Arizona Public Service

Company (APS or Company). I have management responsibility for all aspects relating

to rate strategy and specific rates and prices.

Q. WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL BACKGROUND?

My background and experience are set forth in Attachment LRS-IDR to this testimony.

Q. WHAT IS THE
PROCEEDING?

PURPOSE OF YOUR DIRECT TESTIMONY IN THIS

1

2

3

4

5 A.

6

7

8

9

10

11 A.

12

13

14

15 A.

16

17

18

19

20

21

22

23

24

25

26

27

28

My testimony provides:

1. Certain Standard Filing Requirement provisions of APS's rate case filing,

APS's request for Accounting Defend Orders and a step increase,

3. APS's Cost of Service Study (COSS) in this proceeding,

4. APS's proposed changes to the Lost Fixed Cost Recovery Mechanism (LFCR),

Environmental Improvement Surcharge (ElS) and Transmission Cost Adj Astor

(TCA),

5. APS's fair value increment,

6. The Company's Long Range Rate Plan,

7. A new Extra-I-Iigh Load Factor rate for extra-large customers,

8. An economic development service schedule, and

9. APS's proposed termination of the AG-l buy-through rate program.

2

2.



SUMMARY11

Q. PLEASE SUMMARIZE YOUR TESTIMONY.
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3 A.
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22

23

24

25

26

27

28

My testimony addresses certain Standard Filing Requirements (SFR) exhibits including

Schedule A-1 that calculates the net increase in base rate revenue requirements of

$433,434,000 that is sought by the Company. This amount includes a $267,551,000

increase in rates resulting from moving various adjustor amounts from the respective

adjustor mechanisms into base rates. These adjustor transfers are revenue neutral and

does not change the amount collected

collected on customer's bills. These adjustor transfers are:

1. The portion of transmission revenue requirements that is presently collected in

the TCA, in the amount of $128,602,000 (ACC Jurisdiction),

The portion of the lost fixed costs that are presently collected in the LFCR, in the

amount of $45,988,000 (ACC Jurisdiction),

The portion of environmental compliance revenue requirements that is presently

collected in the ElS, in the amount of $2,456,000 (ACC Jurisdiction),

An increase in the portion of energy efficiency expense to be collected in base

rates from the Demand Side Management Adjustment Clause (DSMAC), in the

amount of $9,979,000 (ACC Jurisdiction),

The revenue requirement of Arizona Sun-related renewable generation, the

Schools and Governments Program and the Community Power Project will be

transferred from the Renewable Energy Adjustment Charge (REAC) into base

rates, collectively this transfer totals $37,543,000 (ACC Jurisdiction),

The portion of APS's acquisition of Souther California Edison's share of Four

Comers culTently collected in the Four Comers Rate Rider, in the amount of

$57,588,000 (ACC Jtuisdiction),

- it only changes where the amounts will be

6.

4.

5.

3.

2.

3



Overview of Rate Increase ($ in Millions)

Total Stated Base Rate Increase (inclusive of existing adjustor
transfers)

$433.434 15.00%

Less: Transfer to base rates of various adj ustors already Lm
effect

$267. 551 9.26%

Net Customer Bill Impact $165,883 5.74%

The portion of the System Benefits reduction that went into effect January 1,

2 0 1 6  to  re f l ec t  Pa l o  Verde  U ni t  2  be i ng  fu l l y  f u nd i ng  i n  the  nu c l ea r

decommissioning trust in the amount of ($14,604,000) (ACC Jurisdiction), and

A net decrease to the fuel -re l a ted component of  ra tes  in the amount of

$61,691,000 (ACC Jurisdiction), in re-setting the Power Supply Adjustment

(PSA) to zero.

The components of the base rate increase inclusive of Adj Astor transfers are as follows:

If proposed rates are effective on July 1, 2017, customers will experience a net base rate

increase of $433,434,000. This additional revenue will allow APS to earn a rate of return

of 5.84% on a Fair Value Rate Base (FVRB) of $9,976,023,000. The additional revenue

excluding "fair value increment" results in an 8. 13% rate of retunl on an adj used

Original Cost Rate Base (OCRB) of $6,771,151,000.

1
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28

My testimony includes APS's request for Accounting Defend Orders from the

Commission regarding two large generation related investments APS will make in the

next several years:

The Ocotillo Modernization Project (OMP) in Tempe, Arizona, where APS will

replace some aging steam-based natural gas units with modem, fast-ramping jet-

engine technology, and

8.

7.

4



1

2

The installation of Selective Catalytic Reduction (SCR) emissions control

technology at the Four Corners Power Plant to comply with Federal

environmental law.3

4

5

6

7

Authorizing these defend orders will flow APS to avoid immediately filing another

rate case either prior to the conclusion of this rate case or shortly after its conclusion. In

addition to the defend orders, I describe APS's request to hold the Decision in this case

open for the limited purpose of a step-increase related to the SCRs at Four Corners.8

9

10

11

12

13

14

My testimony describes the COSS that is used to support the Company's rate designs in

the Company's Application as well as the jurisdictional allocation of costs. It also

explains why it is appropriate to place residential customers taking service under APS's

Net Metering Rate Rider today into a separate sub-class of customers. My COSS

testimony also explains why the revenue responsibility for the proposed revenue

increase is higher for residential customers broadly as APS rebadances the cost of

service, primarily driven by the cost shift that has been created by residential rooftop

solar since APS's last rate case.
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27

I will explain the calculation used to determine the fair value increment derived from the

Company's FVRB. The mechanics of the calculation are based on those proposed by

Arizona Corporation Commission (ACC or Commission) Staff and adopted by the

Commission in the 2007 Test Year and 2010 Test Year rate filings made by APS that

resulted in Decision Nos. 71448 (December 30, 2009) and73183 May 24, 2012).

Additionally, my testimony describes the merits of a rate stabilizing decoupling

mechanism. Conceptually, this Rate Stabilization Mechanism (RSM) would replace the

Company's current LFCR mechanism. However, through the stakeholder process

28
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1

2

leading up to this rate case filing, parties gave APS feedback on this approach and the

Company determined to continue with its current LFCR mechanism with proposed

modifications. The discussion of the RSM in this filing is to provide more detail on how

such a mechanism would be mutually beneficial to both APS and its customers.

3

4

5

6

7

8

I  discuss  APS's  proposed modifica t ions to it s  east ing ElS mechanism.  These

modifications will provide additional room to recover environmental costs between rate

case filings, within a structured cap, to account for increasing costs required to comply

with Federal and State environmental laws.9

1 0

11

1 2

13

1 4

I also discuss APS's proposed modifications to its easting TCA mechanism. These

modifications will add a balancing account for the amounts collected through the

adjustor, consistent with all of APS's other adj Astor mechanisms.

15

1 6

1 7

1 8

1 9

My testimony includes APS's Long-Range Rate Plan in compliance with the APS

Settlement Agreement which resulted in ACC Decision No. 73183 (May 24, 2012).

20

21

22

23

24

25

26

27

I  a m ds sponsoring APS's proposed Extra-High Load Factor general service rate,

which APS intends to md<e generally available to large commercial customers that meet

the load character ist ics and other  requirements of the ra te schedule.  And I am

sponsoring APS's proposed Service Schedule 9, an Economic Development service

schedule that will provide some structure within APS's service ten*itory which

encourages economic development.

My testimony discusses APS's analysis of the experimental AG-1 rate program, which

is a buy-through rate option for some of APS's large and extra-large general service

customers. After a near-five year pilot, APS analyzed the cost implications of the AG- l

28
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rate experiment to other customers and can only conclude that it should not be renewed.

However, in the event that a new buy-through rate offering were to be created, I describe

the minimum modifications necessary to protect other customers.

STANDARD FILING REQUIREMENT SCHEDULESHI.

Q. ARE YOU SPONSORING ANY SFR SCHEDULES?

Yes. I am sponsoring SFR Schedules A-1, portions of B-1, B-2, C-1, C-2 and all the G

Schedules. I have also attached a SFR index that lists the APS witnesses responsible for

the preparation of the SFRs or elements of the SFRs (Attachment LRS-ZDR).

Q. PLEASE DESCRIBE THE PORTIONS OF THE SFRS THAT YOU ARE
SPONSORING.

I am sponsoring portions of SFR Schedules A, B, C, and all of the G Schedules. In

doing so, I rely on input from numerous witnesses. Moreover, I am sponsoring the

allocation of rate base and expenses between Commission jurisdictional customers and

other customers (the "jurisdictional splits"). These allocations are based on the results of

the COSS that are discussed in my testimony.

Schedule A-1 presents the requested overall increase in retail revenue requirements.

Schedule A-1 demonstrates that the adjusted Test Year rate of return for ACC

jurisdictional operations was 3. 15% on a FVRB of $9,976,023,000. The rate of return on

FVRB resulting from the requested increase of $433,434,000 is 5.84%.
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The calculation of the Company's FVRB was based on the average of OCRB and

Reconstruction Cost New Less Depreciation (RCND) rate base. This calculation has

been accepted by the Commission for decades as a reasonable determination in

satisfying the requirement of completing a finding of fair value to establish new base

A.

7



1

2

rates. In addition to the determination of FVRB, Attachment LRS-03DR provides a

detailed calculation of the fair value increment, discussed later in my Testimony. The

net increase or bill impact to customers is further discussed in the testimonies of APS

witnesses Barbara Lockwood and Charles 1VIiessner. Although it is important to reflect

the change in base rates, it is critical to recognize that the actual impact to customers

does not equate to the base rate change. This is due to the presence of various other rate

mechanisms, and that in this rate Application, APS is proposing to move revenue

collection that currently occurs through certain adjustor mechanisms to revenue

collection through base rates as described below.
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4
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8

9
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14

Schedule B-1 provides the cadcudations of rate base for Total Company and ACC

jurisdictional operations. The jurisdictional operations rate base cadcudations were

developed through the COSS.

I also sponsor portions of the C schedules that exhibit the pro forma adjustments to the

Test Year and the jurisdictional splits of the pro forma adjustments between Total

Company and ACC jurisdictional operations. The sponsorship of the individual pro

forma adjustments is noted on Schedule C-2.

1 5
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23
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The G schedules provide detailed information regarding the Company's COSS. These

schedules address existing and expected percentages of cost to serve and rates of return

by sub-class, show pro forma adjusted amounts of OCRB and operating expenses

allocated to ACC jurisdictional customers, and lists the allocation factors used in

preparing the study.

28
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Q. WHY DID APS NOT USE FVRB IN THESE G SCHEDULES?

The form of the schedules set forth in the Commission's rules (A.A.C. R14-2-103)

indicates that OCRB amounts are to be used, Had the Company used FVRB, the percent

returns for all classes would be less, but the overall conclusions to be drawn from the

analysis would not significantly change.

Q. PLEASE FURTHER DESCRIBE THE SFR "G" SCHEDULES.

The following is a summary of these Schedules:

SFR Schedule G-1 shows the percentage of cost to serve and rate-of-return at

e>dsting rates by customer class, based on the adjusted Test Year COSS.

SFR Schedule G-2 is similar to Schedule G-1, except it reflects percentage of

cost to serve and returns by class that would result under APS's proposed rates.

SFR Schedule G-3 shows the functionalized dollar amount and percentage of

achusted rate base allocated to each retail customer class.

SFR Schedule G-4 shows the functionalized amount of operating expenses

allocated to each retail customer class.

SFR Schedule G-5 shows the amount of functional ized adjusted rate base

allocated to ACC jurisdictional customers.

SFR Schedule G-6 shows the amount of functional ized adjusted operating

expense allocated to ACC jurisdictional customers.

SFR Schedule G-7lists the allocation factors used in preparing the Test Year

COSS.

Q. DO YOU SPONSOR ANY ADDITIONAL SCHEDULES RELATED TO THE
COST OF SERVICE?

1

2 A.
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8 A.

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26 A,

27

28

Yes. Attachment LRS-4DR to my testimony is the COSS Schedule, which is a summary

showing:
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1

2

3.

4.

The jurisdictional separation of rate base costs, revenues, and operating expenses

between ACC and All Other jurisdictions,

The further allocation by retail customer class, of total ACC allocated costs and

the percentage of cost to serve paid by each major customer class,

The same information by each general service sub-class, and,

The same information by each residential service sub-class, including the Net

Energy Metering Customers (NEM) solar energy and demand rate sub-classes.

3

4

5

6

7

8

9 Iv .

10

11 A.

12

13

14

Q.

OCOTILLO DEFERRAL REQUEST

PLEASE DESCRIBE THE COMPANY'S OCOTILLO DEFERRAL REQUEST.

APS is constructing and will place into service a modernized Ocotillo Generating

Facility. The OMP involves retiring 220 MWs of existing steam generation and

replacing them with 510 MW of state-of-the-art combustion turbine generation. New

Ocotillo Units 6 and 7 viII go into service in the fall of 2018, and Units 3, 4, and 5 will

go into service in the spring of 2019. APS estimates that the total direct construction

cost of the OMP will be approximately $500 million. In this filing, APS requests

permission to defer for potential future recovery until APS's next general rate case all

non-fuel costs of owning, operating and maintaining the OMP.

15

16

17
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19
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22 A

23

2 4

25

26

2 7

Q. PLEASE EXPLAIN WHY THE COMPANY IS REQUESTING A DEFERRAL
FOR THE OMP.

As discussed in the testimony of APS witness James Wilde, the OMP is an important

step in actively managing the changing reality of the electrical grid. It is needed for three

moM reasons: (1) it helps APS meet its peak capacity needs, (2) it provides flendble fast-

ramping generation that can react quicldy to an evolving system load shape, and (3) it

integrates renewable energy resources. For these reasons and others described by Mr.

Wilde, APS cannot postpone its modernization of the Ocotillo Generating Facility,

28
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1

2

The OMP, however, represents a significant financial investment by the Company. The

timing of this investment and the construction of the Project is designed to coincide with

when APS needs fast-ramping, flendble gas generation to serve customers. But the

timing does not coincide with this rate case. Without a deferral, APS would be faced

with incurring significant financial obligations without rate relief. This would potentially

force APS to file a rate case almost immediately after this rate case concludes,

potentially causing APS's rates to increase sooner than they would otherwise need to.

An additional rate case filed to capture the costs of a specific project, on the immediate

heels of this rate case, unnecessarily exposes customers to the possibility of a rate

increase. with a deferral, APS can make the investment in modernizing Ocotillo without

using a concurrent rate proceeding to reflect the investment in rates. And because APS

only seeks a deferral order, the pnudency of the OMP will still be subj et to review by

the Commission in APS's next rate case. APS witness Peter Ewen quantifies the

financial impacts if APS were not authorized to defer costs for the OMP.

Q. HAS THE COMMISSION GRANTED A SIMILAR DEFERRAL BEFORE?
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Yes, the Commission has historically approved accounting orders in appropriate

circumstances, such as these. For example, the Commission granted APS an accounting

order that allowed the Company to defer the costs of owning, operating, and mMntaining

Sundance Generating Station (a simple cycle natural gas plant) when APS acquired that

facility in 2005. See Decision No. 67504 (January 20, 2005). Authorizing the requested

defend, the Commission expressly recognized that the "PSA's cost/savings sharing

component . _ . coupled with the timing of the acquisition in relation to the pending rate

case, could create a potential for inequity that justifies the creation of a defend in this

case." Id at 25.

28
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3

4

5

6

7

8

The Commission similarly granted APS two accounting deferral orders so that the

Company would be able manage the financial impact of rising costs associated with

owning new generation at Palo Verde Unit 2 and Palo Verde Unit 3. See Decision Nos.

55325 (December 5, 1986) and 55939 (April 6, 1988). In both of these instances, the

Commission found the financial burden on APS, absent the ability to defer the costs of

owning and operating Palo Verde Units 2 and 3 and the essential inequity of the

mismatch between cost recovery by APS and benefits realized by APS customers, as

sufficient reasons to grant the Company's request]

9

10

11

12

Most recently, in connection with APS acquiring Southern California Edison's share of

Four Corners, the Commission granted permission for APS to defer for potential future

recovery the costs of acquiring the Four Corners share and the costs of retiring Four

13 Comers Units 1-3.2 This deferral order pemaitted APS to take advantage of the

14

15

16

opportunity to acquire SCE's share while providing APS the financial support to make

that acquisition and also preserving the Commission's ability to fully assess the

pzudency of the Company's investment.

17

18 Q. PLEASE DESCRIBE IN MORE DETAIL HOW THE OCOTILLO DEFERRAL
WILL BE CALCULATED.

19

20 A.

21

22

23

APS requests that the Commission grant an accounting deferral order that will authorize

APS to defer and capitalize for potential future recovery through rates all non-fuel costs

of (i) owning, operating, and maintaining the new generating assets at the Ocotillo site,

and (ii) retiring the existing steam generation. The costs to be deferred include

24

25

26

27

1 The Commission also granted APS an accounting order, as part of the 2009 Settlement Agreement that permitted
APS to defer higher employee benefit costs. See Decision No. 71448 (Dec. 30, 2009) at Exhibit A, Paragraph 9.
Previous Commission decisions similarly authorized APS to defer costs associated with net metering and
vegetation management. See Decision Nos, 69663 (June 27, 2007) at 89 and 67744 at Attaclnnent A, Paragraphs
110 and Ill, respectively.
2 See Decision No. 73130 (Apr. 24, 2012).
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depreciation, operations and maintenance, property taxes, capital carrying charges and

other miscellaneous costs. For purposes of the cost deferral, APS will calculate the

capital carrying charge using the embedded cost of debt established in this proceeding.

The property taxes deferred will be based on actual property taxes that APS pays on the

facility. APS will calculate depreciation using the estimated depreciable life of these

assets in accordance with Generally Accepted Accounting Principles (GAAP). APS

proposes amortizing the defend over five years. Including depreciation expense,

property taxes, and a carrying cost return, APS estimates a total defend cost for all five

units through 2019 will be approximately $45 million,

Q. WHAT IS AN ACCOUNTING ORDER?

An accounting order is a ratemddng mechanism that provides APS the ability to defer

costs that would otherwise be expensed using GAAP. In this case, such an order will

address the timing mismatch between costs and benefits that occurs from when APS

incurs the costs to build the OMP to when APS is allowed to recover the asset in rates. It

also provides important financial support to APS during this same period.

Q. WILL THE OCOTILLO DEFERRAL
REQUIREMENT IN THIS RATE CASE?

AFFECT THE REVENUE

No. The deferral would not increase customer bills today, but would simply provide a

mechanism for APS to seek future recovery of the costs related to the OMP and mitigate

the impact of the transaction on the Company's financial condition.

Q. IS THERE ANY SPECIFIC LANGUAGE REQUIRED TO PROVIDE THE
DEFERRAL ORDER FOR ACCOUNTING PURPOSES?
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Yes. GAAP requires that the regulatory authorization of the deferral include language

that provides APS and its auditors with reasonable assurance that the Company will
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1

2

recover prudently incurred costs in future rates. In order for the Company to recognize

an accounting defend on its books of account, the Commission language authorizing

such a defend must be clear and unequivocal about what is being deferred and the

potential for the deferral's recovery in rates in a specific future rate proceeding. Thus,

APS urges that any Order granting the Company's related request for an accounting

defend order contain language substantially as follows as part of its ordering language:

IT IS FURTHER ORDERED that Arizona Public Service Company is
authorized to defer for possible later recovery through rates, all non-fuel
costs (as defined herein) of owning, operating, and maintaining the
Ocot illo Moderniza t ion Project  and ret ir ing the erdst ing s team
generation at Ocotillo. Nothing in this Decision shall be construed in
any way to limit this Commission's authority to review the entirety of
the project and to make any disallowances thereof due to imprudence,
errors or inappropriate application of the requirements of this Decision,

3

4
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8

9

10
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12 v.

13 Q.

14

PLEASE DESCRIBE
INCREASE REQUEST.

FOUR CORNERS SCR DE.FERRAL AND STEP INCREASE REQUEST

THE C01VIPANY'S  SCR DEFERRAL AND STEP
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To comply with federal environmental standards, APS must install selective catalytic

reduction equipment, or SCRs, at its Four Comers Generating Facility, This equipment

will significantly reduce fossil emissions of nitrogen oxides, while pennitting APS to

continue supplying its customers with inexpensive fossil base load generation. APS

must install these SCRs in time to meet upcoming compliance deadlines. The first SCR

will be installed on Four Corners Unit 5 and placed in service in late 2017 and the

second SCR will be installed on Four Corners Unit 4 and placed in service in Spring

2018.

APS estimates the direct construction cost for the SCRs to be approvdmately $400

million. Although APS will begin installing the SCRs and incurring the related costs, the

SCRs will not be in service in time to be included in rate base in this proceeding as post-

Test Year plant. If APS is not granted a deferral and step increase, APS would need to

28
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file an immediate "pancakes" rate case to recover the costs associated with the SCR

project, As previously discussed in connection with the OMP, the filing of general rate

cases to only capture the costs associated with a specific project unnecessarily exposes

customers to the possibility of higher rates sooner than otherwise necessary. Moreover,

because APS will have already begun installing the SCRs, it is appropriate to increase

the revenue requirement authorized in this proceeding to reflect the SCR deferral as a

step increase mechanism in the same manner as the step increase contemplated in

Arizona CommunizyAcaon Association v. Arizona Corporation Commission

Q. PLEASE EXPLAIN WHY THE COMPANY IS REQUESTING A DEFERRAL
FOR THE SCR PROJECT.

As discussed by APS witness John Lucas, to comply with federal environmental

requirements, APS must install and begin operating the first SCR by March 31, 2018

and install and begin operating the second SCR by July 31, 2018. And while APS must

install and begin operating the SCRs by these dates, it cannot include the costs to do so

in this rate case. A defend and step increase is the only alternative to mitigate the

financial impacts of incurring such a substantial expense to comply with federal

environmental requirements without immediately filing a new rate case. APS witness

Peter Ewen quantities the iinanciad implications if APS were not authorized to defer

costs and implement a step increase for the SCRs.

Q. PLEASE DESCRIBE IN MORE DETAIL HOW THE SCR DEFERRAL AND
STEP INCREASE WILL BE CALCULATED.
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3 123 Ariz. 228, 599 P.2d 184 (1979).

Q8

APS proposes that the defend occur from when the SCRs are in service through

December 2018, and that the step increase occur in January 2019. APS proposes

15
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amortizing the deferral over 5 years. Including depreciation expense, property taxes, and

a capital carrying charge (APS will calculate this charge using the embedded cost of

debt established in this proceeding), APS estimates the total defend costs for both SCRs

would be approximately $30 million. After the step increase occurs, the annual revenue

requirement associated with projects would be $62 million. This includes the

depreciation expense, property taxes, debt and equity return, and the taxes associated

with the equity return. The combined bill impact from the defend and the ongoing

revenue requirement for an average residential customer would be slightly over 2%.

Q. WILL THE SCR DEFERRAL AFFECT THE REVENUE REQUIREMENT IN
THIS RATE CASE?

APS proposes that the effective date of new rates reflecting the revenue requirement

authorized in this proceeding be July l, 2017. This revenue requirement would not

include the SCR defend. Under APS's proposal, the step increase would take effect in

January 2019, and rates established in this proceeding would be adjusted upward at that

time to reflect the addition of the SCR defend and project costs to the revenue

requirement. This would occur in the same manner as the step increase that followed

APS's acquisition of SCE's interest in Four Comers.4

Q. IS THERE ANY SPECIFIC LANGUAGE REQUIRED TO PROVIDE THE
DEFERRAL ORDER FOR ACCOUNTING PURPOSES?
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28 4 See Decision No. 74876 at p. 9 (Dec. 23, 2014).

Yes. As noted previously, language authorizing a deferral must be clear and unequivocal

about what is being deferred and the potential for the deferral's recovery in rates in a

specific future rate proceeding for the Company to be able to recognize an accounting

deferral on its books of account. Thus, APS urges that any accounting defend order
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1 contain language regarding the SCR defend substantially as follows as part of the

2 Commission's decision in this matter:

3 IT IS FURTHER ORDERED that Arizona Public Service Company is
authorized to defer for possible later recovery through rates, all non-fuel
costs (as defined herein) of ovming, operating, and maintaining the
Selective Catalytic Reduction ("SCR") environmental controls at the
Four Corners Power Plant. Nothing in this Decision shall be construed
in any way to limit this Commission's authority to review the entirety
of the prob et and to make any disallowances thereof due to
impudence, errors or inappropriate application of the requirements of
this Decision,

Q. IS THERE ANY
INCREASE?

SPECIF1C LANGUAGE TO INCLUDE ON THE STEP

Yes. APS requests language be included in the Commission's decision in this matter as

follows:

This rate case shall remain open for the sole purpose of allowing APS to
file a request, no later than July 1, 2018, that its rates be adjusted to
reflect the revenue requirement and deferral costs associated with the
Selective Catalytic Reduction ("SCR") environmental controls at the
Four Corners Power Plant. Specifically, APS may within ten (10)
business days after in-service operation of the second SCR, but no later
than Judy 1, 2018, file an application with the Commission seeking to
reflect in rates the rate base and expense effects associated with the
installation of SCRs on Four Corners Units 4 and 5, and any cost
deferral authorized in this Decision APS's rates shall be adjusted only
if, and to the extent the Commission finds the Four Corners SCR prob et
costs and deferred amounts to be prudent.
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Any filing seeking a rate adjustment related to the SCRs pursuant to this
Decision shall include at a minimum the following schedules: (1) the
most current APS balance sheet at the time of Filing, (2) the most
current APS income statement at the time of filing, (3) an earnings
schedule that demonstrates that the operating income resulting from the
rate acbustment does not result in a return on rate base in excess of that
authorized by this Agreement in the period after the rate adjustment
becomes effective, (4) a revenue requirement calculation, including the
amortization of any deferred costs, (5) an adjustment rider that recovers
the rate base and non-fuel operating costs of the SCRs, including
amortization of deferred amounts on an equal percentage basis across
all rate schedules which shall not become effective before January 1,
2019, (6) an adjusted rate base schedule, and (7) a typical bill analysis
under present and filed rates.

28
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VI.

Q.

APS RED ROCK REGULATORY LIABILITY ACCOUNT

PLEASE EXPLAIN THE posT TEST-YEAR PLANT TREATMENT FOR THE
RED ROCK SOLAR FACILITY AND THE REGULATORY LIABILITY
ACCOUNT.

APS is constructing a 40 MW solar facility at its Saguaro Generating Station location in

Pinar County, which will be named the Red Rock Solar Generating Station. Arizona

State University (ASU) and PayPal have agreed to purchase an equivalent amount of the

anticipated renewable energy and environmental attributes from the Red Rock facility.

All costs associated with the development and operation of the new solar plant over the

life of the agreements, together with the cost of firming and load-shaping, will be paid

by ASU and PayPal through the sale of renewable energy and environmental attributes.

In the initial years, the revenues from ASU and PayPal will not cover the full revenue

requirement. As the revenue requirement declines over time, the amounts paid by ASU

and PayPal will exceed the revenue requirement. APS has included the costs of the new

solar facility in its com-Test Year plant adjustment through the testimony of APS

witness Scott Bordenkircher. The revenue from ASU and PayPal will be treated as a

revenue credit to the overall APS revenue requirement. APS has made a pro forma

revenue adjustment in the amount of $2,511,000 to reflect an annualized level of

revenue as an offsetting adjustment to the Renewables, Microgrid & Technology

Innovation post-Test Year plant pro forma adjustment (see SFR Schedule C-2, page 2,

column 5).

Q. ARE THERE SAFEGUARDS TO ENSURE THAT REVENUE FROM ASU AND
PAYPAL COVERS THE FULL COST OF THE RED ROCK FACILITY?
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Yes. To ensure that APS's other customers are not disadvantaged through the

agreements between APS and ASU and PayPal, the Commission required APS to create

a balancing account to track the difference between: 1) the cost of the Red Rock facility

as reflected in APS's rates, and 2) the total revenue for green energy from those specific

18
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customers. This balancing account will commence upon effectiveness of new rates that

include the agreements and is anticipated to initially create a regulatory liability for APS

that will be reversed over the term of the customer agreements. Once the balancing

account balance reaches zero, the regulatory liability will be eliminated and the

balancing account will cease to e>dst. Within 45 days following each anniversary of the

balancing account (until elimination), APS will file the amount of the regulatory liability

and the accounting entries for that year. Within 45 days following the regulatory liability

reaching zero, APS will file the final entries related thereto and confirmation that going

forward the annual revenues will exceed the revenue requirement.
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13

14

VII,

Q.

COST OF SERVICE STUDY

WHAT IS A COSS?

A COSS is the fundamental tool for allocating a utility's costs among its customers

based upon their responsibility for incurring such costs. It is foundational in developing

appropriate pricing structures that align the rates customers pay for the services received

with the customers who are driving the costs. This is often described as the "cost

causation principle."
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A CUSS is a detailed analysis of audited financial information and actual customer load

data that assesses the responsibility of each customer group for the costs incurred to

provide service during the relevant time period. The COSS functionalized, classifies, and

then allocates costs and revenues, beginning with wholesale and retail customers, then

continuing the process with various broad classes of retail service and finally to sub-

classes within each retail class.

The cost-allocation study enables APS to determine its unit costs, by function, incurred

to prowde energy, demand, and customer services to each customer class and sub-class,

28
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1

2

as well as, the support to those costs that each customer group presently contributes

through their rates.

3

4

5

6

The ACC, and public utility commissions across the country, use cost-of-seMce studies

developed in this manner to set rates for most public utilities, including water, electric,

and gas utilities.

7

8 Q. WHAT THVIEFRAME DID THE COMPANY USE FOR THE COSS THAT IT
FILED IN THIS DOCKET?

9

10 A.

11
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13

14

APS conducted an embedded COSS using data from the most-recent calendar year

available the twelve-month period ending December 31, 2015 _ - as the test period

(Test Year).5 The Company analyzed its costs, customer class sales and load

characteristics during this period - the number of customers and their demand and

energy usage is commonly referred to as "Billing Detemiinants" - and used those

results to allocate the various plant and operating expenses to each customer class

through a rigorous process of functionadization, classification, and allocation of costs.

The study results allow APS to derive the percentage of cost to serve that is being

recovered under current rates, based on original cost, by class and sub-class.

Q. WHAT DO YOU MEAN BY EMBEDDED COSS?
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An embedded COSS is based on the historical costs and operating experience of the

utility during the selected Test Year. Rate-maddng in Arizona is based on this historical

Test Year and embedded cost approach. Under this method, rates are based on actual

incurred costs as verified through audited financial data.

5 As the year immediately preceding APS's rate case filing, 2015 is the most recent full calendar year
upon which to base rates and is the appropriate test year for the rate case.
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2

Q. PLEASE DISCUSS THE
ALLOCATION STUDY.

DEVELOPMENT OF THE EMBEDDED COST

3

4
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6

This study was prepared using industry-accepted Cost of Service Functionadization,

Classification, and Allocation principles, and is consistent with Commission-approved

methods.

7 Functionalizationrefers to the process of attributing each rate base or expense item to a

particular function --namely Production (generation of electricity), Transmission,

Distribution or Customer Service (e.g., metering and billing) - in the prow'sion of

electric service. An example is assigning the costs of building and operating the

Company's generation power plants to the Production function.
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refers to the process of detemlining the factor or factors that drive the

magnitude of the cost. For example:

If a cost to serve is driven by the amount of kph energy consumed, such as fuel

cost, it is classified as Energy.

If a cost is driven by the rate at which energy is consumed, or kW capacity, it is

classified as Demand.

Classification
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If a cost is driven by the number of customers taking service on the APS system

irrespective of either the kW demand or kph energy, it is classified as Customer.

Allocationoccursafter a cost has been functionalized and classified. This is the process

in which allocation factors - such as class coincident peak demand contribution at the

time of system peak, non-coincident class peak (NCP) or the sum of individual peaks,

energy or number of customers - are applied to allocate the costs to particular

jurisdictions, customer classes, and rate schedules or sub-classes. A simple example is

the allocation of energy-related costs by kph consumption to different customer classes.

28
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In summary, in the COSS, the expense and rate-base items that comprise all of APS's

costs were grouped into major categories, such as Plant in Service or Operating &

Maintenance (O&M) Expense. Each of these categories was first functionalized into

Production, Transmission, Distribution or Customer related costs, then classified as

Demand Energy, or Customer-related. Allocation factors based on kw, kph and

number of customers were then developed so that the functionalized and classified costs

could be allocated to the ACC retail jurisdiction and to the various retail customer

classes and sub-classes.
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Q. HOW DID YOU ALLOCATE FUNCTIONALIZED
JURISDICTIONS AND AMONG CUSTOMER CLASSES?

COSTS BETWEEN

Production-related assets are generally designed and built to enable the Company to

meet its system peak load. Therefore, the costs associated with these investments are

allocated between jurisdictions based on the average of the system peak demands

occurring in the four summer months of June, July, August, and September (referred to

as CP) to determine jurisdictional cost responsibility. This is consistent with the

allocation method that APS is required to use in its rate cases before FERC, and creates

jurisdictional alignment to ensure the right proportion of cost is being allocated to each

jurisdiction. It also eliminates the potential that costs, due to differences in allocation

methods, cannot be recovered from either jurisdiction. It has also been accepted as the

jurisdictional allocation methodology by the Commission for many years.
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Within the ACC-jMsdictiond customer classes, production costs were allocated based

on the Average and Excess Demand (AED) method. This is a method required by the

Commission in Decision No. 69663 (June 28, 2007). AED uses the sum of two demand

allocators:

28

22



1

2

NCP Average Demand allocator, which uses each class's NCP demand

weighted by the class load factor calculated using the class energy and the NCP

demand.

System Peak Excess Demand allocator, which is determined by first

calculating the NCP Excess Demand, which is the difference between each

class's NCP and that class's average demand. Second, the sum of NCP Average

Demands is subtracted from the single system peak demand to derive the System

which is then allocated to each class based on the

proportionate share of the sum of NCP Excess Demands.

Peak Excess Demand,
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Transmission plant was directly assigned to the non-ACC jurisdictional portion of the

COSS. A portion of transmission costs are brought back into the ACC jurisdictional cost

of service to offset the e>dsting Open Access Transmission Tariff (OATT) revenues to

ensure there is no double-counting of transmission costs between the ACC and non-

ACC jurisdictions. This also effectively assumes that each customer class pays the cost

of transmission seMce even though this is demonstrably not the case for solar

customers. APS reallocated the direct assigned cost

responsibility to residential customers using each residential sub-class's CP.

To address this mismatch,

Distribution plant, unlike production and transmission plant, is generally designed to

meet a customer class's peak load, which may or may not be coincident with the system

peak load. Thus, allocation of costs related to distribution substations and primary

distribution lines are made based on NCP loads. Allocation of costs related to

distribution transformers and secondary distribution lines are made based on the

summation of the individual peak loads or demands of all customers within a particular

customer class (Sum of Individual Max). Each of these allocation methods has

traditionally been used by APS and accepted by the Commission for many years.
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Q. HOW DID YOU DETERMINE IT WAS APPROPRIATE TO CREATE A
SEPARATE RESIDENTIAL SUB-CLASS FOR NEM ENERGY AND NEM
DEMAND CUSTOMERS WITHIN THE RESIDENTIAL CUSTOMER CLASS?

It can be appropriate to create a new class or sub-class of customers for pLu'poses of a

COSS or setting rates if the service, load, or cost characteristics of the customer sub-

group in question are sufficiently different from their current customer classification.

Upon reviewing these characteristics for customers with solar,  I detennined that

sufficient differences e>dst for creating this sub-class of residential customers.

When evaluating the load characteristics of residential customers with and without

rooftop solar, the peak demand - CP, NCP and Sum of Individual Max - and energy

characteristics are very different for solar customers. In the 2015 Test-Year, the typical

residential solar customer still needs about 71% of the capacity they used before they

adopted solar and 32% of the energy. This is a significantly different profile than

residential customers without solar, regardless of size.

Second, in the 2015 Test-Year, APS had 35,988 solar customers on an energy rate and

almost 1,311 solar customers on a demand rate by year's end. The size of this residential

solar customer sub-group, combined with its vastly different load characteristics,

warrant evaluating them as a separate sub-class.

Q. PLEASE EXPLAIN THE PROCESS THAT APS USED TO CREATE A UNIQUE
RESIDENTIAL SUB-CLASS FOR NEM CUSTOMERS.
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Consistent with the methodology I previously discussed:

1. APS grouped NEM customers currently on energy-based rate schedules, which

includes customers both on inclining block and time-of-use rate schedules.

APS separately grouped NEM customers on demand-based time-of-use rate

schedules.
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APS used the data for the NEM customer's entire load at the home - load

served both by APS and the customer's rooftop solar system - as the starting

point for cost allocation to develop the CP, NCP and Sum of Individual Max

demand allocations, as well as the energy allocations.

APS then explicitly credited the customer for:

All their self-provided production capacity based on a comparison to the

APS-delivered customer load using both the four summer sub-class CPs

and NCPs,

Their entire energy production, including both what the customer

consumes on site and what is delivered from the NEM customer to the

grid;

The avoided transmission cost based on a comparison to the APS-

delivered customer load at the time of the four summer CPs,

The avoided primary distribution cost based on a comparison to the APS-

delivered customer load at the time of the four summer sub-class NCPs,

and,

The avoided secondary distribution cost based on a comparison to the

APS-delivered customer load at the time of the four summer sub-class

Sums of Individual Max.
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This approach fully credits residential solar customers for all cost savings resulting from

the capacity (production, transmission and distribution) and energy supplied to the grid

by their rooftop solar systems. The result is that the COSS analysis only allocates

capacity and energy costs to NEM customers based on what APS has to provide. This

analytical approach also captures the cost of providing grid services for the rooftop solar

customer's export of energy and backup of the customer's self-supplied generation,
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including support for the starting of motors (e.g. the inrush current associated with the

stalling of an air conditioning unit, which cannot be met by a solar alTay).

Q. BY USING AN NEM CUSTOMERS ENTIRE LOAD AT THE HOUSE AS A
STARTING POINT, AREN'T YOU CHARGING FOR SERVICES APS DOES
NOT PROVIDE?

No, in fact the exact opposite is true. It is true that APS does not supply the energy

service when an NEM customer's self-generation is supplying energy. But the crediting

process described above fully accounts for the customer's self-supply of this energy

service. Moreover, although the NEM customer supplies some of their own energy, APS

continues to supply a host of back-up and ancillary services that in turn require APS to

build, operate and maintain the bulk of its fixed infrastructure required to serve that

NEM customer. Beginning with an NEM customer's entire site load and then explicitly

crediting to that customer the value of the energy and capacity that they supply from

their own rooftop solar system, is the only transparent way to balance the benefits

provided by rooftop solar systems on residential rooftops and the costs required to

continue serving those customers with rooftop systems.

Q. PLEASE EXPLAIN FURTHER HOW THIS APPROACH COMPENSATES
NEM CUSTOMERS FULLY FOR THE BENEFITS THEY PROVIDE TO APS.
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By comparing the entire load at the home to the remaining household load served by

APS, we can determine the infrastructure that APS no longer needs to prowdeas a result

of the solar system. Although solar installation will have a certain maximum-production

capability, that capability will only be realized at mid-day and only on sunny days. The

load information reveals what actually occurred when the customer was consuming

energy in contrast with the solar production at the same time. The alignment between

when a residential customer needs power and when the solar system operates is not
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significant in APS's service territory. APS's peak loads persist in the stunner months

beyond sunset, and the maximum peak load occurs closer to sunset than mid-day.
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The appropriate level of compensation for offsetting demand-driven infrastructure costs

should be based on how effective the NEM customer's solar system is at offsetting

APS's peak loads. For example, the COSS indicates for a solar customer on energy

based rates, the appropriate level of production demand credit is 28.8%, transmission

capacity credit is 45.6%, distribution primary and substations capacity credit is 12% and

distribution secondary capacity credit is l6.2%.

14

Likewise, the energy compensation in a COSS should reflect the actual fuel costs that

APS avoids when a solar customer consumes less energy. The method described above

uses the filed avoided fuel costs for all kph produced by the rooftop solar system,

which is a conservative proxy for the actual costs saved by APS.

Q. PLEASE EXPLAIN THE USE OF REVENUE CREDITS IN THE COSS.
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17 A.
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APS makes sales to parties that are not traditional APS retail customers, such as sales to

Rate Schedule E-36 XL customers for station service power to large generation plants

owned by other parties. To be certain that all the benefits of such transactions flow

through to retail customers, the revenues derived from these transactions, which more

than cover the incremental costs associated with producing or acquiring the required

energy, are allocated to all customers. Thus, the entire margin that APS realizes from

these non-retail transactions is attributed tO each class through the revenue credit,

benefiting all customers by lowering the amount of their overall revenue requirements.

28
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APS also treats non-firm, short-term transactions and a number of other small items,

such as Rent from Electric Property, Forfeited Discounts, la/Iiscellaneous Service

Revenues, and Other Electric Revenues, as revenue credits.

Q. ARE THERE ANY COST ELEMENTS THAT RECEWE
TREATMENT OUTSIDE OF THE BASE RATE SCHEDULES?

RECOVERY

Yes. Various adjustors, surcharges, regulatory assessments, sales/transaction privilege

taxes, and franchise fees are charged outside of base rates. The COSS only addresses the

base rate portion of the cost to serve. The revenues from adjustors are a revenue credit to

the COSS revenue requirement. When the revenue from adjustors is included in the

overall calculation, an additional shortfall from rooftop solar customers is included in

cost recovery. For a full determination of costs that will otherwise be shifted to

customers without solar, this shortfall should be added to the COSS results.

Q. HAVE YOU CALCULATED THE COSTS, RATE BASE, AND PERCENT OF
COST TO SERVE BASED ON THE 2015 TEST YEAR?

Yes. In addition to establishing the Production, Transmission, and Distribution

functional allocations and the Demand, Energy, and Customer classifications for each

class of retail customers, the percentage of cost to serve for each class under Test Year

rates appears in the Summary Schedules.

Q. BASED ON THE RESULTS OF YOUR 2015 TEST YEAR COST OF SERVICE
STUDY, WHAT CONCLUSIONS HAVE YOU MADE?
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The Summary and COSS Schedules plainly show disparities in the ratio of the allocated

cost for APS to actually provide service and what customer classes and sub-classes pay

for the seMces APS provides. The residential class contributes less toward the cost to

serve than the general service class. Specifically, under current rates, the revenue from
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the residential class covers apprmdmately 86% of the cost to serve while the general

service class covers 108% of the cost to serve.

Within the residential class, there is further disparity within the sub-classes:

NEM customers on energy-based rates cover only apprmdmately 38% of the cost

to serve,

NEM customers on demand rates cover around 71% of the cost to serve, and,

3

4

5

6

7

8

9

10
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Other non-solar residential customer sub-classes cover a range from 83% to 93%

of the cost to serve.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

APS is proposing to rebalance revenue responsibility in this rate case based on the

results. In this rebalancing, residential customers have been adjusted up to 92% of the

cost to serve, which is more in line with historical norms. Approximately 57% of the

additional revenue responsibility is directly related to the cost shift resulting from

residential rooftop solar installed since APS's last rate case test year. Figure l below

illustrates the percent of cost to serve by customer group in the test year and based on

APS's proposed revenue responsibility in this rate case.
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Q. BASED ON THE PERCENTAGE OF COST TO SERVE RESULTS, WHAT IS
THE COST SHIFT THAT HAS OCCURED ON A PER CUSTOMER BASIS?

By paying 38% of the cost to serve instead of the new residential average target of 92%,

each NEM customer on an energy-based rate avoids $72.11 per month and each NEM

customer on a demand-based rate avoids $27.65 per month. For solar customers on

energy-based rates, the annual cost shift in APS's territory is approximately $865. This

represents the total amount shifted, which includes both the amount in base rates

determined by die COSS and die amount from APS's adjuster mechanisms.

Q. BASED ON THE COST SHIFT OF $865 ANNUALLY PER SOLAR
CUSTOMER, WHAT IS THE TOTAL COST SHIFT OVER THE LIFE OF THE
ROOFTOP SOLAR SYSTEMS?
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Assuming the cost shift is grandfathered, the 35,988 NEM customers on an merry rate

and the 1,311 NEM customers on a demand rate at the end of 2015 will increase the

A.
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revenue to be collected from all other residential customers by apprordmately $31.6

million per year. Over the typical 20 year life of a rooftop solar system, the total amount

shifted to customers without rooftop solar will be approximately $631.5 million. In

addition, APS is adding approximately 1,300 new residential rooftop solar customers per

month. In just the time it takes to process this case, the cost shift will grow by more than

$20.1 million and the 20-year cost shift will grow by more than $401 million. In other

words, assuming all residential DG systems installed through mid-2017 are

grandfathered, the annual residential cost shift is $51.6 million, in addition to what is

already being collected through the LFCR, and the 20-year cost shift will be over $1

billion.6
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Q. IS THE COST-SHIFT CAUSED BY THE PREDOMINANT VARIABLE KWH
DESIGN OF APS'S RATES?
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Yes. In the COSS, costs  are al located based on the true-cost dr ivers.  APS's

infrastructure costs are predominantly driven by capacity needs - which do not vary

with kph consumption. Said another way, infrastructure, and the related costs are a

function of demand, rather than energy. The residential NEM customer significantly

changes their energy profile by taking less energy during the day. This customer does

not change their demand profile to the same degree. APS must still meet the customer's

demand later after the sun has set, but when the customer is still significantly relying on

the grid. As a result, APS must still incur much of the capacity-related production,

transmission and distribution costs needed to provide service to the NEM customer. The

mismatch in the most-common residential rates used by NEM customers results from

the fact the price to the customer is overwhelmingly based on their consumed kph

25

26

27
6 In APS's Application for the Grid Access Charge filed on April 2, 2015 in Docket No. E-01345A-l3-
0248, APS indicated a cost shift of over $800 million over 20 years if all systems installed through mid-
2017 were grandfathered. This amount has grown as the pace of installations has increased.
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energy, rather than capacity. Thus, NEM customers pay less under variable, kwh-

based rate design, but do not provide a commensuratecostsavings.

Q. ARE THERE OTHER POTENTIAL COST SHIFTS IN RESIDENTIAL RATES?

Yes. As discussed previously, APS's residential rates in total are lower today than the

COSS's calculated cost to serve, and commercial rates are correspondingly higher. APS

is proposing to rebalance this to more historical norms that have been in existence in

APS's service territory, Limited-income discounts are another specific cost shift that

have been purposefully established.

Q. ARE THERE RESIDENTIAL RATE DESIGN ALTERNATIVES THAT COULD
ADDRESS THE FACT THAT SOLAR CUSTOMERS ARE PAYING A MUCH
LOWER PORTION OF THE COST TO PROVIDE SERVICE THAN NON-
SOLAR RESIDENTIAL CUSTOMERS?

1

2

3

4

5 A.

6

7

8

9

10

11

12

13

14 A.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Yes. APS is proposing residential rate designs in this case that are better aligned with

cost drivers. Thus, these new rate schedules will do a better job of recovering the cost of

prowling electric service from the customers driving the cost. APS witness Charles

Miessner discusses the details of APS's residential rate proposals, including the

implementation of nearly universal three-part rates that include a demand charge for

capacity related costs. Residential three-part rates will provide better price information

to customers to help them manage their demand in addition to their energy consumption.

A demand rate that focuses on the on-peak time period further enhances this price

information. Based on the COSS results, APS's proposals also require rooftop solar

customers to be on the three-part rate with a demand charge that most accurately reflects

the cost of providing service to this specific customer sub-class.
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VIII.

Q. WHAT IS APS'S FVRB AND RATE OF RETURN FOR THE ADJUSTED TEST
YEAR 2015?

As can be seen on SFR Schedule A-1, APS's FVRB is $9,976,023,000 and the rate of

return is 5.52% as reflected on SFR Schedule A-1, Line 5.

Q. HOW WAS THE FAIR VALUE RATE BASE DETERMINED?

To determine the FVRB, APS used the Commission-approved methodology of

averaging the OCRB and the RCND.

Q. DID APS PERFORM AN INCREMENTAL CALCULATION TOADDRESS THE
APPROPRIATE LEVEL OF RETURN ON FVRB?

Yes. A calculation of the after tax return on the fair value increment was performed. See

Attachment LRS-3DR and SFR Schedule A-1, Line 9.

IS THIS TREATMENT CONSISTENT WITH THE METHOD USED IN APS'S
LAST RATE CASE?

1 FA1RVALUE RATE OF RETURN
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4 A.
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8 A.
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18 A.
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Yes. In APS's most recent rate case, Decision No. 73183, the Commission applied a

1.0% rate of return to calculate a weighted average cost of capital that was then used to

determine the appropriate fair value increment. This method was proposed by ACC Staff

consultant, Ralph Smith. The Company proposes a 1.0% rate of return in this case. This

return component is recommended by APS witness Dr. Banta Villadsen for the reasons

ftuther described by APS witness Barbara Lockwood.
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Q. PLEASE EXPLAIN
CALCULATED.

HOW THE FAIR VALUE INCREMENT WAS

To determine the fair value increment, APS calculated the rate of return to be applied to

the FVRB as follows (see Attachment LRS-3DR for detailed calculation):

First, FVRB is divided into three components 1) the Fair Value Increment

calculated by subtracting the OCRB from the FVRB to determine the portion of

fair value rate base in excess of the OCRB, 2) Debt component of OCRB,

calculated by multiplying the Company's adjusted Test Year debt percentage

(44%) by the OCRB, 3) Equity component of OCRB, calculated by multiplying

the Company's adj used test year equity percentage (56%) by the OCRB.

Next, a return component of 1.0% is applied to the Fair Value Increment.

Using the 1.0% return for the Fair Value Increment, 5.13% return on the debt

component and 10.5% on the equity component, a new weighted average cost of

capital is calculated.

The fair value weighted average cost of capital is applied to the FVRB and is compared

to the revenue requirement of $381,568,000 reflected on SFR Schedule A-1, Line 8. The

difference between those two values results in the after tax return on the fair value

increment of $51,866,000 reflected on SFR Schedule A-1, Line 9.

THE POTENTIAL MERITS OF A RATE STABILIZATION MECHANISM AND
THE PROPOSED MODIFICATIONS TO THE LFCR MECHANISM

Q. WHAT DOES APS SEE AS THE POTENTIAL MERITS OF A RSM?
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With a full revenue per customer decoupling mechanism, customers and the Company

alike benefit from consistency and stability, The purpose of the RSM would be to help

protect customers and the Company from uncertainty inherent during the transition

period to the new rate structure. A mechanism of this type would help mitigate risks of
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revenues resulting from the transition being either too high or too low as a result of the

new suite of rate offerings. As customers are adapting to APS's proposed rate design,

there is naturally some uncertainty. It is our belief that customers want options, and at

the same time bill stability. We believe a mechanism like the RSM would work well in

tandem with our proposed rate design. The purpose of a mechanism of this type is to

reduce the variability in the customer's bills and at the same time provide a consistent

stream of revenue to the utility. A RSM would ensure that customers only pay what the

Commission agrees they should pay in the rate case, no more, no less. A RSM has a

number of positive features:

It would align the customers' and Company's interests by updating customer

billing determinants annually in a simple and straightforward manner in

alignment with the currently proposed three part rate structure,

It is a mechanism that has been commonly applied within the electric and gas

utility industries, and

It  would properly remove the link between volumetr ic sales and revenue

collection, thus eliminating the disincentive associated with implementing

programs that would otherwise reduce the volume of energy sold, instead

allowing a utility to willingly engage in and promote these programs.
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Q. IF THE RSM IIAS THESE BENEFITS, WHY IS APS NOT PROPOSING THE
RSM IN THIS FILING?

Throughout the stakeholder process leading up to this filing, APS heard concerns from

various stakeholders about the RSM, particularly in combination with APS's residential

rate reform proposals. While APS believes the RSM would be a complement to its rate

reform proposals, a number of other parties see it differently. APS listened during the

stakeholder process to these concerns and determined this case was not the appropriate

time to propose the RSM. Instead, APS will propose modifications to its easting LFCR
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3

mechanism that is cLu'rently used for the purpose of recovering lost fixed costs resulting

from sales reductions resulting from energy efficiency (EE) and customer-sited rooftop

solar.
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Q. WHAT MODIFICATIONS ARE YOU PROPOSING TO THE EXISTING LFCR
MECHANISM?
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First, similar to APS's PSA mechanism where the new PSA rate filed on December 3 let

becomes effective on February let unless suspended by the Commission, the Company is

proposing that the LFCR rate filed on January 15"' become effective on the first billing

cycle in March each year unless the Commission takes specific action on the LFCR

compliance filing. Second, the Company is also proposing to increase the year over year

cap to 2%. Third, APS is proposing to update the costs eligible for recovery. Today 50%

of distribution and transmission costs collected through demand based (or kw) charges,

and 100% of generation costs are excluded, regardless of whether they are demand or

energy based. APS is proposing that the LFCR be modified such that 100%  of

transmission,7 distribution and generation costs collected through energy charges are

included and 50% of transmission, distribution and generation costs collected through

demand charges are included. Fourth, APS is proposing to remove the LFCR opt-out

rate option, which has proven unnecessary. Last, the adjustment will be no longer be

applied to customers' bills as an equal percentage surcharge, but rather as a capacity

(demand) charge per kW for customers with a demand rate and as a kph charge for

customers with a two-part rate without demand. The revised LFCR Plan of

Administration is provided in the Standard Filing Requirement Book under "Plans of

24
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27
77 APS has proposed to move all TCA revenue into base rates and has also proposed a balancing account
in the TCA adjustor mechanism. If the Commission approves this treatment, the inclusion of
transmission costs in the LFCR mechanism is unnecessary.
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Administration." The sales associated with customers who are exempt from the LFCR

will continue to be excluded from the derivation of the annual adj ustments.

3
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Q. WHY IS THE COMPANY PROPOSING THESE MODIFICATIONS?
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13 x.

14 Q.

A.

APS is proposing these modifications to the LFCR so that the mechanism more

accurately reflects the fixed and demand related costs that go unrecovered as a result of

EE and residential rooftop solar. While the Company has the potential to engage in a

wholesale transaction with generation capacity that is no longer needed by retail

customers, any margins on wholesale sades are credited to the PSA mechanism, thus

benefitting retail customers. They are not retained by APS. Therefore, it is appropriate to

include lost generation capacity costs.
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ElS MODIFICATIONS

PLEASE DESCRIBE THE CURRENT ElS MECHANISM AND PROCESS?

The ElS is a mechanism that currently allows APS to recover the carrying costs of

environmental improvement projects necessary for compliance with current or

prospective environmental standards required by federal, state, tribal or local laws or

regulations, as well as generation plant capacity acquisitions or additions. The ElS Plan

of Administration describes iii detail the "Qualified Investments" allowed under the

mechanism. Please see the Standard Filing Requirement Book, under "Plans of

Administration" for the ElS Plan of Administration.

The ElS mechMsm adMesses cost recovery for Qualified Investments which occur

outside of a rate case and are therefore, not reflected in base rates. Annually, APS

calculates the ElS adjustment based on the investments that were actually placed iri-

service during the preceding calendar year and applies the adjustment on an equal

percentage basis to all retail customers, except for customers served under rate schedule

28
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E-36 XL. These customers are served at market based rates, not from APS's generation

fleet. The ElS recovers the revenue requirement or carrying costs of Qualified

Investments. Items APS currently includes in the ElS are:

A return on ElS Qualified Investments based on the Company's Weighted

Average Cost of Capital (WACC) approved by the Commission in the

Company's preceding general rate case,

Depreciation expense,

Income taxes,

Property taxes,

Deferred taxes and tax credits where appropriate, and

O&M expenses.

For more information regarding each of these components, please see the ElS Plan of

Administration provided in the Standard Filing Requirement Book.

•

Q. PLEASE DESCRIBE THE MODIFICATIONS THAT APS IS PROPOSING TO
MAKE TO THE ElS?
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APS is proposing to make the following changes to the ElS :

Change the structural cap on cost recovery from a rate to a dollar amount

($0.00016 per kph to $10M year-over-year). This change will provide a more

transparent and simplified calculation. More importantly, the change will allow

for a more timely and sufficient recovery of these large capital investments to

ensure safe, reliable, environmentally-compliant and cost effective generation.

Provide for the ability to carry over into subsequent periods any excess ElS

adjustment over the annual cap. This addition is consistent with APS's other

adj vestment mechanisms, including a nominal interest component.

Inclusion of a balancing account. The purpose of the balancing account is to

account for any differences between the allowable ElS adjustment and actual
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revenues received by the Company through the ElS during the recovery period.

In the event that the annual ElS ac8ustment is more or less than the revenues

collected, the over or under collection will be applied to the annual ElS

adj vestment in the subsequent period.

3

4

5

6 The proposed changes to the ElS, as stated above, provide for a more complete

mechanism which better aligns the customer's and Company's needs.7

8

9

10 A.

11

Q. WHY IS APS PROPOSING TO INCREASE THE CAP ON THE ElS?

APS assessed the current mechanism and determined the cap structure could be

insufficient to keep pace with environmental obligations. In the most recent filing, the

Company exceeded the current cap and was unable to recover the full costs incurred to

comply with environmental regulations. Increasing the cap on the ElS will allow the

Company to continue to remain in compliance with environmental regulations without

any financial harm. The project investments that APS includes in the ElS are placed in

service after new rates go into effect. Increasing the cap will more accurately align the

customers' and Company's interests in environmental compliance.
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Q. WHY IS A $10 MILLION YEAR OVER YEAR CAP A MORE APPROPRIATE
AMOUNT THAN $0.00016 PER KWH?

APS has the obligation to serve its customers with electric power that is safe, reliable,

and environmentally responsible. To fulfill this obligation, APS must be able to raise

enough capital for the necessary investments in generating facilities. By providing

timely and sufficient recovery of required environmental improvement prob acts, the ElS

better enables APS to secure capital at a reasonable cost and make these capital

investments, thus, passing these savings onto customers. Changing the cap structure

from a kph amount to a set dollar amount will provide a more transparent and
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simplified calculation, reflecting the exact recovery of capital costs necessary. It also

provides for more consistency among the components within the ElS, aligning how the

Qualified Investments and capital carrying costs are tracked, analyzed and presented.3
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Additionally, the Company will be spending significant capital in the near future given

the increasingly stringent environmental rules. As one example of the escalated

environmental requirements and resulting increased capital costs required, the Company

will be installing the mandated SCR's on the Four Corners power plant. While it is clear

that these costs qualify as environmental improvement projects and therefore would be

Qualified Investments under the ElS mechanism, we are proposing that they be treated

separately given the magnitude of the anticipated costs for these projects. Although APS

requests separate treatment for the SCR project, it is just one of many examples of how

the environmental miles are increasing the required capital and recovery necessary to

comply.
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The ElS continues to provide the Commission multiple opportunities to review the

projects included in the Qualified Investments as part of the annual filing. In addition,

the Commission days has the opportunity to review all capital expenditures and costs

within the context of a rate case to determine prudence. Further, under the Integrated

Resource Plan rules, the Commission acknowledges the Company's resource plan every

two years. This filing allows the Commission to review APS's current and proposed

resource mix and any external items, such as new environmental mies, that would affect

generating resources.
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Q. IS THE COMPANY PROPOSING ANY CHANGES TO THE CALCULATION
OF THE ElS RATE?

No. It will continue to be calculated as currently approved and applied to customers'

bills equally through a dollar per kph rate, which is calculated by dividing the total ElS

revenue requirement by the annual Total Company Revenues as defined in the Plan of

Administration.

TCA MODIFICATIONS

Q. PLEASE DESCRIBE THE MODIFICATIONS THAT APS IS PROPOSING TO
MAKE TO THE TCA?

APS is proposing to modify the TCA by including a balancing account. The purpose of

the balancing account is to account for any differences between the calculated TCA rates

and actual revenues received by the Company through the TCA during the recovery

period (June through May). In the event that the TCA is more or less than the revenues

collected, the over or under collection will be applied to the TCA calculation in the

subsequent period. This proposed change will provide for a more complete mechanism

which better aligns the customer's and Company's needs.

APS RATE PLAN

Q. PLEASE EXPLAIN THE PURPOSE OF THE APS RATE PLAN.

Attachment K to the Settlement Agreement approved in Decision No. 73183 statesl
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APS shall prepare and file a rate plan as proposed by Staff to provide
information on such issues as tiered conservation rates, time-of-use and
other demand response rates, plans for cancelling rates, ideas for new
rate offerings and other relevant rate design issues. The timing of the
plan will be revised in the Settlement. In addition, APS and Staff will
identify current rate related compliance reports that can be consolidated
into this rate plan.
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This concept was originally described by the Commission Staffs Mtness on Rate

Design, Howard Solganick, where in his Direct Testimony, he stated:

The Company has not conducted any specific rate research other than as
part of its usual rate design process. As recommended in the Staff
decoupling testimony, the Company should plan and perform rate
research. The Company has a wide range of rate schedules, including
some that are frozen, and it continues to experiment with new concepts.
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Mr. Solganick went on to suggest:

The plan should at a minimum include:

Reviewing or justifying the evdsting blocks and tiers within rate
schedules in light of recent load research, appliance saturation, new
uses such as heat pump water heaters, energy efficient computers,
televisions and the penetration of energy efficient appliances

Providing the timing or triggers for the elimination of existing frozen
rates
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11
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14

Determining analysis methods and standards
experimental rate permanent or withdrawing that rate

for making an

Determining whether adjustors should be embedded within, partially
embedded or separate from e>dsting rates

Analyzing whether more complicated and/or varied rate forms are
productive and understood by customers

Determining if, when and how distribution (delivery) rates might shift
from volumetric to demand based to eliminate the need for a decoupling
mechanism

Also, in Mr. Solganick's Decoupling testimony, he stated:

The Company is proposing a number of modifications to individual rate
schedules along with the elimination of some schedules that are used by
few customers. However, in light of its installation of AMI, I am
surprised that the Company has not presented a rate research plan to
determine how the more detailed metering information can be used.
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and,

28

While the Company characterizes decoupling as modernizing the rate
structure it is merely a band-aid on an old rate structure. The Company
does offer demand based rate structures for some rate classes and
subclasses but with the advent of AMI it now has the technical
capability to change its rate structure. Changing the foundation of the
rate structure requires research and an effective customer education plan
to demonstrate to customers that they have the capability to reduce both
their demand and energy consumption and a corresponding rate
structure that accurately charges for those elements. Over time a
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_III

modem rate structure coda obviate the need for a. decoupling
mechanism.

The APS Rate Plan responds to the issues addressed by Mr. Solganick and lays the

foundation for a modernized rate structure for APS's residential customers. The APS

Rate Plan is attached to my testimony as Attachment LRS-5DR.

XIH. RATE DESIGN REQUESTS

A. APS 's Experimental AG-1 Rate

Q. PLEASE DESCRIBE APS'S EXPERIMENTAL AG-1 RATE PROGRAM.

As part of the Settlement Agreement approved in Decision No. 73183, APS offered an

experimental buy-through rate for the generation portion of the bill for large and extra-

large commercial and industrial customers. The program was limited to 200 MW of total

participation, to ideally be split equally between the large and extra-large customer

groups. Because customer interest in the program exceeded the program size limits, APS

conducted a lottery to select participants for the experimental program. The program is

fully subscribed. Initially, the program had a sunset date of June 30, 2016, but the date

was extended by the Commission by Decision No. 75322 (November 25, 2015) to

coincide with the ultimate rate effective date of the Decision in this rate case. The same

Decision also granted APS a deferral mechanism for the lost margins after June 30,

2016.
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27

28

The parties to the Settlement Agreement agreed to allow APS to mitigate the anticipated

foregone margins on generation seMce by allowing APS to share M the wholesale

margins that credit the PSA fuel expense. This crediting occurred on a pro-rata basis,

based on the ratio of displaced retail sales over the total volume of short-term wholesale

sales. To date, the mitigation has been $24,427,000 less than the lost margins on a

cumulative basis.
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The Settlement Agreement further required APS to evaluate and file a report on the

experimental AG¢l program results and propose whether to discontinue or modify the

program going forward. APS's detailed report on the experimental AG-1 program is

attached to my testimony as Attachment LRS-06DR.

Q. WHAT IS APS'S RECOMMENDATION FOR
EXPERIENCE WITH THE PROGRAM TO DATE?

AG-1, G1VEN THE

Based on the evaluation of the experimental program, for the reasons discussed in the

AG-1 report, APS is not proposing to renew the AG-1 program. APS believes the

program has significant flaws and, based on past experience, will shift unreasonable

revenue responsibility to other customers. Although the Commission's decisions

regarding AG-1 prevent APS's residential customers from bearing the cost of AG-1, the

same is not true for other commercial and industrial customers. APS has had

unmitigated lost margins from the program every year it has been in place. This revenue

shortfall annually has ranged in magnitude from $4.5 million to $11.7 million per year.

APS anticipates that under the current program design and based on today's natural gas

price forecasts, this shortfall will only continue to grow. APS does not view this as a

sustainable program.

Q. WHAT PROGRAM CHANGES WOULD BE NECESSARY, AT A MINIMUM,
IF THE COMMISSION WERE TO CONCLUDE IN THIS RATE CASE THAT A
PROGRAM LIKE AG-1 SHOULD CONTINUE TO BE OFFERED?
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8 A.
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28

At a minimum, several modifications would be necessary to ensure that AG-1 customers

directly pay a greater share of the cost of providing them service, rather than relying

solely on the demonstrably inadequate mechanism of PSA off-system margin

mitigation:

1. The capacity reserve charge is presently set at 15% of the customer's monthly

demand. This percentage is applied to an APS cost-based generation rate on file
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

at FERC, which may be amended from time-to-time. This FERC rate is the

reservation charge for firm capacity at the wholesale level, which is what APS

continues to provide to AG-1 customers. Presently, the full FERC filed charge is

$6.985 per kW per month, and AG-l participants pay 15% of this amount. APS

believes, if AG-1 were to continue, participants should be required to pay 100%

of this cost-based FERC approved charge.

The Administrative Management Fee is presently $0.60 per Mwh, which does

not cover the cost of administering the program. This should be increased to at

least three times the current charge per MWh to cover the actual cost of

administration.

The energy imbalance charges must be revised to reflect the load following

nature of the energy deliveries. Presently, the AG-1 program uses a FERC

protocol for wholesale transactions which is designed for block sales, with a

constant MW delivery. The intent of this protocol is to compensate a counter-

party when a delivery cannot be completed as originally agreed. However, in

AG-1, the generation provider should follow the customer's load, moment by

moment and the FERC protocol is not appropriate for this situation. Because

APS is not proposing to renew the AG-1 program, the retail energy imbalance

protocol has not been completely designed. The attached report describes the

short-comings of the FERC protocol in detail.

The PSA mitigation tool would need to continue, to provide the Company with

an opportunity to mitigate additional program losses.

15

16
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26

27

Q. [F THE COMMISSION APPROVED THE MODIFICATIONS
DESCRIBED ABOVE, WOULD APS SUPPORT RENEWING AG-1?

TO AG-1

It is very difficult to precisely quantify the impact a modified AG-1 program would have

on other customers. The consequences for other customers were significantly

28
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underestimated when AG-1 was created. And under a modified AG-1, no matter how

well designed, no party can guarantee that there will be no costs shifted to other

customers. As a result, even if modified as described above, APS does not believe that

the benefits of a renewed AG-l program outweigh the risks.

New Commercial and Industrial Rate Ojerings for Extra-High Load Factor
IndustnOl Customers and an Economie Development Service Schedule

Q. PLEASE PROVIDE AN OVERVIEW OF THE EXTRA-HIGH LOAD FACTOR
(XHLF) RATE OFFERING.

APS has determined that several of its extra-large customers have load factors that are

significantly higher than the average load factor of the extra-large customer class. As a

result, APS has evaluated this group separately from a cost of service standpoint and

developed a cost-based rate for this customer sub-class. APS also has a second tier of

high load factor customers, which, with a tangible price signal, may be able to use

technology, process controls or make operational adjustments that would allow them to

meet the stringent qualifications of the new rate offering.

Q. WHAT CRITERIA HAS APS DETERMINED IS APPROPRIATE FOR THE
XHLF RATE?
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For a customer to qualify for the XHLF rate, the customer must have a monthly average

load factor of 92% in nine of the last twelve months, on a rolling basis. In addition,

different than other extra-large rate schedules, the minimum size qualification is 5,000

kW or greater, rather than 3,000 kw. A few additional features of the XHLF rate would

be available to customers with a minimum size of 15,000 kw. For example, APS is

proposing the option of qualifying for transmission level service through a contribution

in aid of construction (CIAC), rather than outright purchase of the facilities, at the

15,000 kW threshold. This option will require the customer to also enter into a

46
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maintenance contract and share in the cost of replacing any equipment that is necessary.

As part of this option, APS will also offer to finance the CIAC at APS's WACC

established in its most recent rate case for a period not to exceed ten years. APS's

proposed XHLF Rate Schedule is provided in the Standard Filing Requirement

Information, under "General Service."

Q- IS XHLF CONCEPTUALLY SIMILAR TO SPECIAL CONTRACTS THAT APS
HAS FILED OVER TI-IE LAST SEVERAL YEARS WITH CUSTOMERS WITH
THESE HIGH LOAD FACTOR CHARACTERISTICS?

Yes. APS's has filed two agreements that have been approved by the Commission for

customers of this nature, and has filed one recently which is not yet approved. Through

these special contracts, APS has gained experience and continues to believe customers

with a very high load factor have a reduced cost to provide service.

Q. PLEASE DESCRIBE APS'S PROPOSED ECONOMIC
SERVICE SCHEDULE, SERVICE SCHEDULE 9.

DEVELOPMENT

The proposed Service Schedule 9 is intended to support commercial and industrial

economic development in the APS service ten*itory. The Company proposes to provide a

bill discount over a period up to six years for qualifying new or expanding customers.

Eligible customers include new customer sites and significant net expansions for

e>dsting sites served under extra-large general service rates E-34 and E-35, with a

minimum new load of 1,000 kW for existing customers and 2,000 kW for new
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28

customers, and monthly average load factors of at least 55%. The discount would be

specific to each customer, within the following parameters: 1) the discount does not

exceed 25% and 2) is no less than APS's marginal cost of providing service. APS will

file agreements executed under Service Schedule 9 with the Commission Staff M a

compliance tiling. APS envisions that the discount would typically be structured on a

declining annual basis over the term. The eligible customer would also be encouraged to

participate in the Company's energy efficiency program, demand response program, or
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1

2

renewable energy programs to help minimize any system peak impact from the new

load. Total participation under this service would be limited to 100 MW of load or 50

new customers, whichever is less (on a MW basis). The proposed Service Schedule 9 is

provided in the Standard Filing Requirement Information, under "Service Schedule 9."

3

4

5

6 XIV. CONCLUSION

7

8 A. My testimony sponsors APS's Schedule A-1, which supports APS's request in this rate

case for a net increase in base rate revenue requirements of $433,434,000 This amount

includes a $165,883,000 increase in rates resulting from transferring various adjustor

amounts from the respective adjustor mechanisms into base rates. This transfer has no

bill impact overall, and instead, only reclassifies where the charges will show up on

customer's bills.

Q. WHAT CONCLUSIONS DO YOU HAVE BASED ON YOUR TESTIMONY?

9

10

11

12

13

14

My testimony also describes why the Commission should approve APS's request for

Accounting Defend Orders regarding two large generation-related investments APS

will make in the next several years:

The OMP in Tempe, Arizona, where APS will replace some aging steam-based

natural gas units with modern, fast-ramping jet-engine technology, and

The installation of SCR emissions control technology at the Four Corners Power

Plant to comply with Federal environmental law.
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Authorizing these deferral orders will allow APS to avoid immediately filing another

rate case either prior to the conclusion of this rate case or shortly after its conclusion.

The Commission should ds approve APS's request to hold the Decision in this case

open for the limited purpose of a step-increase related to the SCRs at Four Corners.
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The Commission should approve APS's COSS that is used to support the Company's

rate designs in the Company's Application as well as the jurisdictional allocation of

costs.

The Commission should approve APS's conservative fair value increment derived from

the Company's FVRB. The mechanics of the calculation are based on those proposed by

ACC Staff and adopted by the ACC in the 2007 Test Year and 2010 Test Year rate

filings made by APS that resulted in Decision Nos. 71448 (December 30, 2009) and

73183 (May 24, 2012).

The Commission should approve APS's proposed modifications to its LFCR, ElS and

TCA adjustor mechanisms. The Commission should also approve APS's proposed new

XHLF general service rate, which APS intends to make generally available to large

commercial customers that meet the load characteristics and other requirements of the

rate schedule. The Commission should approve APS's proposed Service Schedule 9, an

Economic Development service schedule that will provide some structure within APS's

service territory which encourages economic development.

Lastly, based on the results of a near-five year pilot, the Commission should not renew

the experimental AG-1 rate program.

Q. DOES THIS CONCLUDE YOUR TESTIMONY?

1
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Attachment LRS-IDR
Page 1 of 1

Statement of Qualifications

Leland R. Snook

Leland R. Snook is Arizona Public Service Company's Director, Rates and Rate Strategy. Mr.

Snook's areas of expertise include development and analysis of electric utility revenue

requirements, modeling of cost of service, rate schedule design, embedded and marginal cost

analysis and formulation of utility seMce policies. Mr. Snook has previously testified before the

Arizona Corporation Commission on customer contracts, cost recovery mechanisms, fair value

of utility property, rate schedules and pricing. Mr. Snook holds a Bachelor of Science Degree in

Electrical Engineering from Texas Tech University and is a registered professional electrical

engineer in the state of Arizona.

Mr. Snook has held his current position at Arizona Public Service Company for approidmately

seven years. Prior to assuming that position, he served as the Director of Federal Regulation for

APS. Before joining APS, Mr. Snook had a 22-year career with Tucson Electric Power

Company, where he served in various professional and leadership roles.
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Calculation of Fair Value Increment Attachment LRS-3DR
Page 1 of 1

Amount
s 3,728,5551.

2.
3.
4.

5.

Adjusted Test Year Capita/ Structure
Long-Term Debt
Preferred Stock
Common Equity
Short-Term Debt
Total

4,706,351

%
44.20%
0.00%

55.80%
0.00%

100.00%8,434,906
' - rs

Cost Rate Weighted Avg
5.13% 2.27%
0.00% 0.00%

10.50% 5.86%
0.00% 0.00%

8.13%

Amount
S 2,992,849

Capital Structure with 1.0% FV Increment
6. Long-Term Debt
7. Preferred Stock
8. Common Equity
9. Short-Term Debt
10. FVRB Increment
11. Total

3,778,302

Ag.
30.00%
0.00%

37.87%
0.00%

32.13%
100.00%

Cost Rate Weighted Avg
5.13%
0.00%

10.50%
0.00%
1.00%

_s
3,204,872
9,976,023

1.54%
0.00%
3.98%
0.00%

0.32%
5.84%

Fair Value Increment Calculation
12. Rate Base
13. Rate of Return
14. Required Operating Income

Fair Value
s 9,976,023

5.84%
582,600s s

Original Cost
s 6,771,151

8.13%
550,495

15. Adjusted Operating Income s 314,303 s 314,303

16. Adjusted Operating Income Deficiency (line 14 _line 15)
17. Revenue Conversion Factor
18..Increase in Base Revenue Requirements (line 16 * line 17)

$ S

s

268,297
1.6155

433,434 s

236,192

1.5155
381,568

19. FairValue lncrement s 51,866
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Attachment LRS-05DR
Page 2 of 16

EXECUTIVE SUMMARY

This Retail Rate Plan ("Plan") outlines a pathway to sustainable, adaptable rates for our
customers and our Company with a focus on clean energy, customers, innovation and
sustainability. It seeks to establish an "ideal" rate structure that accomplishes several
objectives, including:

1. Modernizing rates to enable new technologies and reflect the continued value of the
electricity delivery system;

2. Improving rate fairness among customers by aligning rates with the cost of service,
minimizing/eliminating embedded subsidies;

3. Providing rate gradualism and bill stability for customers by managing overall rate
levels and thoughtfully transitioning to new rate designs; and

4. Enhancing customer satisfaction by providing fewer but more meaningful rate
choices and simplifying rate schedules and bill presentation.

This Plan provides a brief history of APS's current rate structure and then discusses the
evolution to the "ideal" rate structure, which should diversify the recovery of fixed costs
through both a basic service charge and a demand component, recovering only fuel costs
through the more traditional volumetric energy rate. This basic form of rate design already
exists for APS's larger commercial and industrial customers as well as over 11% of our
current residential customers.
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Attachment LRS-05DR
Page 3 of 16

DEFINITION OF KEY TERMS

Automated Metering Infrastructure ("AMI"l:  a metering technology whose metering
information can be remotely accessed for billing purposes. AMI also facilitates remote
connection and disconnection of service and more granular customer consumption data for
use in customer load research and rate design.

Basic Service Charge ("B$C") or Customer Charqe: a fixed monthly component of a
customer's electricity bill that covers a portion of fixed costs(such as metering, billing, etc.)
- costs that do not vary depending on usage.

Behind-the-Meter ("BTM"): an adjective that describes equipment installed on the customer
side of the utility's electric meter. Such equipment, for example, could take the form of
various generation or storage technologies that modify the shape of the customer's utility
metered load.

Billing Determinants: the various elements that are used to determine charges in
accordance with the provisions of a rate schedule or contract. For example, APS uses data
regarding the number of customers, kph energy sales and kW demand as billing
determinants in designing rates and developinga proof of revenue.

Demand Charge: the sum to be paid by an electricity customer for its peak usage level
during any set period. A demand charge is based on capacity usage rather than energy
usage, and is thus one tool to recover the fixed costs associated with serving that customer.
Demand-Related Costs: costs that vary based on the capacity requirements based on the
rate of consumption, such as carrying costs and taxes associated with generation,
transmission and distribution infrastructure.

Fixed Costs:costs that do not fluctuatewith the amount of energy produced and consumed,
or with the capacity requirements based on the rate of consumption (demand) such as the
meter, the customer information and billing system, customer service and the service drop
toa customer's premise.

Inclining Block Rates: a rate design that is intended to encourage customer conservation of
energy by increasing the energy price associated with successive blocks of monthly energy
consumption.

KIlowatt ("kW"):a measure of 1,000 watts of electrical power. In the rate design context, a
kW charge is often referred to as a demand charge.

Kilowatt-Hour ("kwh"):a measure of electrical energy equivalent to a power consumption of
1,000 watts for 1 hour. Often in rate design, a kph charge is called an energy or
volumetric charge.

Qst Fixed Cost Recovery ("_LFCR");.a rate mechanism that provides for the recovery of lost
fixed costs, as measured by revenue, associated with the amount of EE savings and
distributed generation that is authorized by the Commission and determined to have
occurred. Costs to be recovered through the LFCR include the portion of transmission costs
included in base rates and a portion of distribution costs, other than what is already
recovered by (1) the Basic Service Charge and (2) 50% of demand revenues associated
with distribution. This adjustor typically goes into effect in March.



Attachment LRS-05DR
Page 4 of 16

Time-of-Use ("TOU"): a rate design that varies the customer energy price by the time of
day. Typical time periods are designated as on-peak or off-peak, with higher prices set for
on-peak time periods. TOU pricing and time period definitions may also vary seasonally.
Shoulder or super-peak time periods may also be defined and priced separately.

variable Costs; costs that fluctuate with the amount of energy produced and consumed,
such as fuel expense.

BACKGROUND ON THE PLAN

Attachment K to the Settlement Agreement approved in Decision No 73183 states:

APS shall prepare and file a rate plan as proposed by Staff to provide
information on such issues as tiered conservation rates, time-of-use and
other demand response rates, plans for cancelling rates, ideas for new rate
offerings and other relevant rate design issues. The timing of the plan will be
revised in the Settlement. In addition, APS and Staff will identify current rate
related compliance reports that can be consolidated into this rate plan.

This concept was originally described by the Arizona Corporation Commission Staff's witness
on Rate Design, Howard Solganick, where in his Direct Testimony, he stated :

The Company has not conducted any specific rate research other than as part
of its usual rate design process. As recommended in the Staff decoupling
testimony, the Company should plan and perform rate research. The
Company has a wide range of rate schedules, including some that are frozen,
and it continues to experiment with new concepts.

Mr. Solganick went on to suggest:

The plan should at a minimum include:

Reviewing or justifying the existing blocks and tiers within rate schedules in light of
recent load research, appliance saturation, new uses such as heat pump water
heaters, energy efficient computers, televisions and the penetration of energy
efficient appliances

Providing the timing or triggers for the elimination of existing frozen rates

Determining analysis methods and standards for making an experimental rate
permanent or withdrawing that rate

Determining whether adjustors should be embedded within, partially embedded or
separate from existing rates

Analyzing whether more complicated and/or varied rate forms are productive and
understood by customers

Determining if, when and how distribution (delivery) rates might shift from
volumetric to demand based to eliminate the need for a decoupling mechanism
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In Mr. Solganick's Decoupling testimony, he stated :

Q, The Company describes its decoupling proposal as "modernizing" its rate
structure. Is this accurate?

A. No. The Company is not proposing to significantly change its rate
structure. For example it is not proposing to use any of the capabilities of its
investment in advanced metering infrastructure ("AMI") to measure demand
and apply a new distribution rate form to additional customers, instead its EIA
proposal is a band-aid.

and;

Q, Has the Company provided a long-term plan to modernize
structure?

its rate

A. The Company is proposing a number of modifications to individual rate
schedules along with the elimination of some schedules that are used by few
customers. However, in light of its installation of AMI, I am surprised that the
Company has not presented a rate research plan to determine how the more
detailed metering information can be used.

and;

Q, How long should decoupling (whether an EIA or a LFCR) remain in place?

A. While the Company characterizes decoupling as modernizing the rate
structure it is merely a band-aid on an old rate structure. The Company does
offer demand based rate structures for some rate classes and subclasses but
with the advent of AMI it now has the technical capability to change its rate
structure. Changing the foundation of the rate structure requires research and
an effective customer education plan to demonstrate to customers that they
have the capability to reduce both their demand and energy consumption and
a corresponding rate structure that accurately charges for those elements.
Over time a modern rate structure could obviate the need for a decoupling
mechanism.

APS RETAIL RATE HISTORY

Over its 130 year history, APS has predominantly relied on volumetric rates to recover its
costs.
of the century, for example, kW based demand charges were introduced for larger business
customers in order to better recover the fixed and demand-related costs associated with
serving that customer class. In the late 1970s, in response to the energy crisis,
conservation rates were developed to incept lower levels of electricity consumption. These
rate structures moved away from charging flat or declining energy prices and instead
incorporated inclining block and TOU energy pricing. Nevertheless, with some exceptions,
APS's rates remain primarily volumetric-based and fundamental rate designs have been
relatively static over the last 30 years.

Over that time, only a few significant rate design changes occurred. In the first half
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A. Volumetric Rates Shift Costs Between Customer Groups

This is particularly true for the residential class, for which more than 70% of fixed and
demand-related infrastructure costs are recovered through volumetric rates. Under a
volumetric rate structure, the more energy that a customer conserves or self-supplies, the
less they contribute to pay for the fixed and demand-related costs of the electric system .- a
system they still use. These costs are ultimately reallocated to other customers in the
context of a rate case (this phenomenon is sometimes referred to as a "cost shift" between
program participants and non-participants). This rate structure is unsustainable because it
creates a hidden subsidy for any behind-the-meter resource - a subsidy that must be
remedied so that those who cannot or do not want to conserve or self-supply energy are not
paying for others' use of the electric system. Addressing this issue through rate design will
address the cost-shift and allow all emerging behind-the-meter technologies to compete
with each other on equal footing.

The rates established for commercial and industrial customers better recover fixed and
demand-related costs through fixed and demand charges, and therefore do not have the
same "cost-shift" impact for behind-the-meter technologies described above. However,
there are other concerns with today's commercial rate designs that should be addressed.
Commercial and industrial customers are typically placed on a rate schedule based strictly
on their load size. While APS offers TOU rates for business customers, adoption rates are
low because many businesses are unable for business reasons to curtail their usage during
peak hours.

B. APS's Long History with Residential Demand Charges and Other Innovative Rate
Designs

While there have only been a few opportunities in the history of the electric utility industry
for major evolution in rate design, interestingly, APS has been at the cutting edge of
innovation. In the 1970s, when the wider acceptance of residential home central air
conditioning occurred, APS saw a significant increase in its peak demand. As a result, in
August of 1977, APS filed a proposed "Electric Capacity - 1" rate ("EC-1"), for residential
customers. This rate had three components: a basic service charge, which recovered costs
associated with metering, meter-reading, billing and the service line to the home; a kph
energy charge that recovered fuel costs, as well as a small portion of the generation,
transmission and distribution-related fixed infrastructure costs; and a demand charge that
recovered fixed infrastructure costs based on the number of kW used during the highest
hour of demand in the customer's billing period.

The Order adopting the residential three-part rates stated that a residential rate based
primarily on each customer's electricity consumption "ignores the fact that the cost of
providing electric service is increasingly a function [of] the demand for electricity place[d]
on the system rather than the total power consumed."2 The Commission fu other recognized
that including a demand component in the residential customers' bills would provide "an
incentive to customers to manage their electric load in a manner that can result in lower
electric bills for the individual customers." "Equally important," the Commission reasoned, if
customers were to modify their behavior in response to the price signals sent by a demand
charge, the utility could see a reduction in peak demand "which can have the effect of

1 ACC Decision No. 51472, October 21, 1980.
2 See id at Finding of Fact 1.
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reducing the need for expensive additional generating facilities." For those reasons, the
Commission approved the residential demand rate as mandatory for all new customers with
central air conditioning and optional for existing customers.

As a result of the Public Utilities Regulatory Policies Act of 1978 ("PURPA"), APS proposed a
rate called ECT-1 as a TOU version of the EC-1 rate. In turn, the ACC Staff proposed a TOU
energy rate called ET-1. Both Er-1 and ECT-1 were approved by the Acc in November 1981
as pilot programs limited to 1,000 customers each. APS's current inclining block rate, E-12
was first approved in July of  1983, at which time, EC-1 became optional. See f-7gure 1,
which depicts APS's resident ial  customer part ic ipat ion rates by three rate schedule
categor ies f rom 1981 through 2014 and prov ides a v i sual  snapshot  of  how quick ly
customers adopted TOU rates and rate schedules with demand charges. APS presently has
the highest participation levels in the nation for residential TOU at approximately 53% and
demand rates at approximately 11% .

Figure 1

APS Historic Residential Customer Count percentage
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c. With Advancements in Distributed Technologies, Modernizing Rate Design is
Essential

3 See id. at Finding of Fact 3.
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Undoubtedly, air conditioning transformed the desert's energy landscape. Arizona has grown
tremendously since 1980. APS's customer base has grown by approximately 290 percent,
and residential demand today has increased 370 percent from 1980. Similar to air
conditioning at the tail of the last century, today's new technology innovations installed on
the customer's side of the electric meter have changed not only how people use electricity,
but how they use the electric grid, making the residential demand rate a more important
regulatory tool than ever.

Historically, power flow moved in one direction, from the utility to customers. Since
customers purchased all of their electric energy needs from the utility, a consumption-based
rate was generally workable: when everyone buys all of their electricity needs from the
utility, the difference between the energy product sold and the grid services provided is
generally unimportant. The utility can pro-rate the cost of the grid services into the energy
product and come out even financially. Thus, while rates with a demand feature would more
precisely assign cost responsibility to the cost causer, they were not essential to promote an
economically efficient transaction.

Today, however, advancements in customer-sided technology, such as rooftop solar
systems, have turned customers into what some in the industry are calling "prosumers" -
individuals who both produce and consume energy.4 As a result, the electric grid has
evolved to a system of two-way power flow: customers take energy from the system at
times, and send it back at others. Given this fundamental change in how the system
operates, the difference between the energy product that the utility sells and the grid
services it provides has become critical. Customers with behind-the-meter generation may
not always rely on the utility for electricity supply, but they still require grid services every
hour of every day of the year. The intermittency of customer-sided distributed generation
and the dynamic nature of two-directional power flow makes managing the electric system
physics more challenging than ever for the utility. In many cases it also requires additional
operational attention and grid infrastructure support in order to keep the lights on and
power quality high.

While the way customers use the energy product and grid services has changed, rate design
generally has not. Rates are still based on the amount of electricity that customers
purchase from the utility, with no consideration paid to the grid services that the utility
provides. Most of what it takes today to provide reliable electric service to customers
depends on utility infrastructure such as poles, wires, transformers and power plants. On
the other hand, the bulk of a customer's electric bill reflects how much of the energy
product they bought, which is generally a function of the fuel cost to produce the energy.

Today, almost 70 percent of the costs to serve APS's residential customers are fixed and
demand-related infrastructure costs - the cost of its reliability service. Only about 30
percent of those costs are driven by the cost of generating energy. On the other hand, only
10 percent of a customer's bill pays for service-related f ixed and demand-related
infrastructure. A full 90 percent of the bill is based on the amount of the energy product a
customer purchases. Put another way, if a customer does not buy the utility's product, they
do not pay for the grid services - even though they continue to use them. See Figure 2.

4 See, e.g., Hertzog, Christina, "What Is Prosumer Value to the Utilities?," March 3, 2014. Found at
http://www.theenergycollective.com/christine-hertzog/2200061/what-prosumer-value-utilities.
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Figure 2

What Customers Use How Customers Pay
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Most of what it takes to provide
reliable electric service to
customers depends on utility
infrastructure

But most of the customer's bill reflects
how much of the energy product they
bought

The lack of alignment between costs and charges in an era of distributed generation causes
problems for customers and uti l i t ies al ike, an issue that has been the subject of several
regulatory decisions and industry pubIlcations.5 The issue, however, is not one of intentional
cost-avoidance. It is fundamentally a pricing problem. uti l i ty rate design must evolve to
ref lect the dist inct ion between the ut i l i ty 's energy product and grid services, so that
customers pay for what they use.

RATE REFORM OBJECTIVES

APS currently serves over one million residential customers with a variety of rate schedules
and opt ions including an incl ining block rate,  two t ime-of -use energy rates,  two TOU
demand rates, a super peak TOU rate, two dynamic rate options, and a TOU rate for electric
vehicles. Optional rider rates are available for special requirements or services such as on
site renewable generation, green power, limited income and medical equipment discounts,
and other specialized or experimental programs. It is imperative that APS adopts new rate
designs that incept rational adoption of technologies by providing accurate price signals for
incepting how and when customers use electricity. These rate designs need to accurately
ref lect the types of  serv ices prov ided by the uti l i ty and the costs for those serv ices and
prov ide opportuni t ies for customers to save on their bi l l  wi thout shi f t ing costs to other
customers. Al l  of  these factors wi l l  resul t  in the improved use of  and funding for the
electrical grid .

Residential rates and costs are currently misaligned because they rely on volumetric kph
energy charges to recover grid investment costs -  wi res,  poles,  t ransf ormers,  and

5 See, e.g., David B. Raskin, The Regulatory Challenge of Distributed Generation, 4 HARV. Bus. L.
REV. ONLINE 38 (2013); Ashley Brown and Jillian Bunyan, Valuation of Distributed Solar: A
Qualitative View, The Electricity Journal, vol. 27 (December 2014); Ryan Hledik, Rediscovering
Residential Demand Charges, The Electricity Journal, Vol. 27 (July 2014) .
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Parks Associates consumer research found that in the 4Q of 2015, 19% of us broadband
households owned a smart home device, many of which offer energy management
capabilities and associated value-added services'. Connected products and services are
being sold through multiple channels and companies, using different business models to win
consumer interest. Consumers are gaining familiarity with smart home devices, which drives
adoption. The smart appliances and smart home devices/services sector is one of the
fastest growing markets in the United States.

generating plants, which are by far the predominant cost to serve residential customers. In
contrast, most non-residential customers like businesses, schools, colleges, hospitals and
government buildings use kW demand charges or monthly service charges to recover these
grid costs.

Customers today have meaningful opportunities to invest in distributed generation, energy
storage, electric vehicles, smart thermostats and appliances, home energy controls,
advanced HVAC systems and other new technologies. In addition, the wide spread adoption
of AMI has allowed significant flexibility in residential rate designs and energy usage
information to be integrated with home controls and smart appliances.

Smart Home Device Purdmase Intentions
for Next 12 Months: Energy and Resource
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Smart energy devices include smart thermostats, smart light bulbs, smart plugs/adapter
modules, home energy controls, advanced HVAC systems and much more. Ownership of all
smart home products, as well as the number of products owned per household, will continue
to increase at a rapid pace every year. For example, Parks Associates found that over 40%
of us broadband households planned to buy at least 1 of these devices within 12 months of
when they were surveyed. Both owners and intenders showed interest in energy

6 See Tom Kerber, Smart Homes Open Their Doors to Utilities, ITC Solutions and Education, (April
2016).
114.
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management capabilities. us consumers are increasingly aware of the value of reducing
home energy use. APS plans to modernize its rates to accommodate and encourage the
adoption of new technologies.

To meet the changing customer needs and modernize rates,
overarching objectives to guide the rate transformation. They are:

APS developed four

1. Modernize rates to enable new technologies and reflect the continued value
of the electricity delivery system.

APS's rates should be functional regardless of the existence or type of technology
employed by customers. The recent rapid increased adoption of photovoltaic
generation by APS customers has demonstrated the kind of problems that arise when
rates are not appropriately designed to be indifferent or neutral to customer
technologies - a cost shift between customers occurs. Creating sustainable rates that
can adapt to new technologies will (1) send better and appropriate price information
to customers who, now or in the future, may employ these technologies, and (2)
allow those customers who do not participate to avoid bearing the burden of those
unrecovered fixed and demand-related costs. Further, a universal approach to rate
design will provide better price information to all residential customers regardless of
whether they participate in energy eff iciency or install a behind-the-meter
technology.

2. Improve rate fairness among customers by aligning rates with the cost of
service, thereby minimizing/eliminating embedded subsidies.

Currently, the manner in which APS incurs costs to serve its discrete customer
classes does not align with how it charges those costs to customers. For example,
f ixed or demand related costs that have little variation with monthly energy
consumption should be recovered through fixed basic service charges or demand
charges. Likewise, volumetric kph charges should recover variable costs that
proportionally change with the volume of energy consumed (an example of this type
of costs is fuel). A misalignment of costs and cost recovery creates several key
problems, such as customer inequity in who pays for the costs of service, improper
price information for customers, the need for more frequent rate cases, and upward
pressure on average prices over time. The modernized rates should revise pricing
designs to better align the charge types with cost drivers and increase the recovery
of fixed and demand related costs with fixed or demand-type, non-energy based
charges.

In addition, embedded subsidies in rate structures should generally be eliminated to
provide greater pricing transparency. Some subsidies result from using volumetric
pricing to recover f ixed costs, while others result f rom polit ical or social
considerations (such as limited income discounts). Regardless of the reason for their
existence, subsidies should be able to be evaluated to determine whether they
should be modified or not. To do so, rates need to better align prices with the cost to
serve so as to make any remaining subsidies transparent, well understood, and
driven by clear policy objectives.

I
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3. Provide rate gradualism and bill stability for customers by managing the
overall rate levels and thoughtfully transitioning to new rate designs.

APS believes it is important to provideconsumer education onnew rate offerings and
implement universal residential demand rate offerings in a gradual way to help
customers transition more seamlessly. APS willevaluate the impact of rate changes
that will result from new designs, and if customerusage patterns remain the same.
In particular, we will evaluate where changes result in large impacts, absent any
changes in customer usage patterns.

4. Enhancing alstomer satisfaction by providing fewer but more meaningful
rate choices, simplifying rate schedules and bill presentation.

APS currently has a wide variety of offerings- so much so that it is often difficult for
a customer to discern which rate is the best option. APS strives to provide
meaningful rate choices to our customers. We want to condense the number of rate
offerings and revive the simplified bill presentation filed with the Commission to
make the options and calculation of a rate more customer-centric and
understandable. APS analyzes these rates through a variety of different criteria
including whether the rates have significant flaws, unintended consequences and
customer adoption levels. If APS determines that a rate should be discontinued, APS
evaluates the customer impact and creates a thoughtful transition plan. Finally, APS
continuously strives to make the bill and rate schedules more user-friendly and
comprehensible.

KEY RATE PLAN INITIATIVES

Residential Class

APS is continuously evaluating whether current rate options are meaningful to our
customers. APS believes that there is a need for modern rates that provide customers more
options to control and manage how they use energy. These modern rates will be more
reflective of APS's costs, and also provide customers more meaningful information and
options geared towards customers' lifestyles. APS will continue to emphasize time-of-use
(TOU) rate options and plans on proposing universal three-part rates, which include an
additional way to measure and charge for infrastructure costs, using the customer's
maximum measured use in a single on-peak hour (commonly referred to as kW demand) to
determine a portion of the bill. The rate reforms proposed will impact each of the Company'
existing residential rates and be accompanied by a transition plan that identifies how APS
would implement this proposal in a thoughtful way, mindful of customer education and how
a new rate design would impact various customers.

All things being equal, the modern rate design is revenue neutral to the Company. It is
important to note that as a demand charge is introduced, the energy charges will be
correspondingly decreased. As part of the thoughtful transition, APS will evaluate how the
structure change will impact its residential customers and implement the transition over a
period of time. A transition to more sophisticated pricing is attainable, but will require
careful planning. For example, pricing options could include a default pricing option that
gradually changes to become more sophisticated over time, while providing alternative
pricing structures that are more or less sophisticated than the default for customers who

min
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want or need such choices. The type of rate offerings should match the evolving needs and
interests of our customers. As the interest to be more efficient with energy usage and
adoption of technologies has grown, the type of rate offerings must also change.

Movinq Away from Volumetric Pricinq
The majority of residential customers currently receive a bill that is primarily determined
through a per-kwh energy consumption charge, along with a small fixed charge per month.
This approach has worked fairly well until now. We could make needed grid investments
and recover our costs, and customers benefited from stable bills while being incentivized to
conserve energy. However, the reality is that the cost of energy and all the associated
attributes do significantly vary by time, location and other dimensions not reflected in
bundled, volumetric, block pricing. As the needs of our customers change and the adoption
of distributed energy resources increases, it becomes imperative for us to send clear signals
and incentives to customers so they know how to align technological deployment with
maximizing grid value. Customers are becoming increasingly individualized, depending on
whether they have rooftop solar, on-site storage, an electric vehicle, smart thermostats, or
other technologies. These technologies change the way the customer uses the grid and
may require varied energy, capacity and ancillary services than a customer without those
technologies. Those differences are not reflected in block, volumetric rates.

Inclining Block is a rate design that is intended to encourage customer conservation of
energy by increasing the energy price associated with successive blocks of monthly energy
consumption. Inclining Block rates for APS customers was first established in 1983. At the
time, the Commission wanted to encourage conservation. This was during a period without
the advantage of AMI meters, and inclining block was a rate option that helped boost
conservation. However, now that AMI meters are wide spread, APS must re-evaluate
whether inclining block is still a good rate option.

Inclining block does not send the proper price signals since it punishes a customer for using
more energy but does not distinguish when the customer is using that energy. For
example, if a customer was to use very little energy during the peak when energy prices are
high, and uses a large amount during the nighttime when energy prices are low, if the
overall amount of energy is high, the customer is penalized for using a lot of energy in total.
On the other hand if another customer used very little total energy, but used all of that
energy during peak times, that customer would be underpaying their fair share of the cost
of maintaining, upgrading and expanding the utility's fixed infrastructure.

Inclining block is an outdated rate design and although it may have been appropriate during
a time where advanced metering was cost prohibitive or unavailable, there are rate design
options available to better incentivize conservation and properly align costs. APS plans on
eliminating the use of inclining block rates in the near future. Moving away from block
volumetric pricing will allow APS to more efficiently incentivize the adoption of distributed
energy resources in various combinations (Le. solar paired with storage) to deliver a broader
and more valuable set of attributes to the grid.

Focusinq on Time Varyinq Pricinq
Time varying pricing can help to communicate to retail customers the higher costs of energy
demands during periods when the costs of energy, capacity, and system losses are greatest.
It helps promote economically efficient behavior by allowing customers to decide whether
they would prefer to pay the high costs of on-peak consumption or to reduce or defer
consumption when the value of electricity to the customer is less than the capital and
operating costs of additional electricity production and delivery.

Illll
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Time-of-Use is a rate design that varies the customer energy price by the time of day.
Typical time periods are designated as on-peak or off-peak, with higher prices set for on-
peak time periods. TOU pricing and time period definitions may also vary seasonally.
Shoulder or super-peak time periods may also be defined and priced separately. APS
currently has eight TOU rate options available for our customers to choose from. This
includes two frozen rates and various rates with differing peak hours with and without
demand components.

APS plans on streamlining the TOU rate options and revise on/off peak price differences to
better match costs. The number of TOU rate offerings should be reduced to be more
cohesive and to provide more meaningful choices to customers. APS continues to evaluate
how best to match Ape' coincident system and non-coincident residential class peak
demands

Two-part TOU rates are better than inclining block rates but still do not properly align costs.
Infrastructure costs do not vary with electricity consumption and cannot be recovered
adequately through a volumetric rate such as TOU. The consequence of fixed charges being
collected through volumetric rates creates an inevitable cost shift from customers with lower
load factors to customers with higher load factors. with a lower load factor, customers
paying for electricity under a volumetric rate design contribute less to the electric grid's
fixed costs. Customers with high load factors wind up paying more under a volumetric rate
design for comparable service. Additionally, two-part TOU rates would not incant the type
of technology or electrical appliance choices that are focused on reducing the home's
electrical infrastructure requirements. Therefore, from a cost causation standpoint, the most
efficient way to represent kilowatt based costs is through a kilowatt based charge, such as a
demand charge.

A Necessary M_qve Toward Three;-part Ra_tes
Fixed costs, such as metering, billing and customer service, should be collected through a
fixed monthly service charge. Demand-driven costs, such as capacity costs, should be
collected through a demand charge. Lastly, variable costs, such as fuel and power grid
operations and maintenance, should be collected through a variable charge (as known as an
energy charge). The demand charge should be designed to cover demand driven costs,
such as transmission, distribution and generation capacity. It is apically applied to an
individual customer's maximum demand during a defined on peak period. Three-part rates
properly align the rate design with costs.

A more cost reflective rate design will also encourage the adoption of emerging energy
technologies and changes in energy consumption behavior that will lead to more efficient
use of power grid infrastructure and resources. Three-part rates would provide customers
with a price signal that includes a component for demand and encourage the adoption of
technologies that are designed to smooth out a customer's load profile. Load control
technologies, such as programmable communicating thermostats, demand limiters, and
smart appliances could help customers manage their electricity demand.

Although there are theoretical arguments that would support measuring demand over
shorter time intervals and also distinguishing non-coincident demand from coincident
demand, these refinements to the traditional three-part rate are probably not well-suited for
residential customers. Thus, APS plans to continue its historical practice with demand rates
of using a one-hour time period for measuring demand (more lenient in contrast to the 15
minute period used for business customers) and measuring the demand only in the on-peak
time period. This would provide a significant number of hours, including weekends, that are
off-peak and would not create a billing demand. Also, as a transition mechanism, APS plans

||||-
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on proposing an extra-small residential customer rate and a minimum load factor provision
for very low load factor customers. As customers become increasingly accustomed to three-
part rates, more sophisticated rate structures could be created to further maximize a
customer's control over their bill.

APS has found that customers can and do manage demand. Some customers maximize
their experience and bill savings by actively managing their demand through investments in
home energy controls, efficient appliances, HVAC systems and other devices. Others are
generally aware of the new charge on their bill and try to reduce it by changing their energy
usage behavior and patterns, such as avoiding using major appliances at the same time to
lower the home's maximum electrical draw. There are some customers who are not
interested in any of the specific components of the electric bill and are only concerned that
the total seems to be reasonable. However, all of these customers have the opportunity to
save on their bill under a demand rate.

Encouraging Customer Adoption of Demand Response
Demand response is a reduction in demand designed to reduce peak demand or avoid
system emergencies. Current demand response programs use dedicated control systems to
shed loads in response to a request by a utility. Services are reduced according to a
preplanned load prioritization scheme during the critical time frames. Under conditions of
tight electricity supply, demand response can significantly decrease the peak price.

Technologies are available, and more are under development, to automate the process of
demand response. Such technologies detect the need for load shedding, communicate the
demand to participating users, automate load shedding, and verify compliance with
demand-response programs. The process may involve turning down or off certain
appliances during periods of high demand. For example, a thermostat may be turned up,
delaying the energy draw by an air conditioning unit until a peak in usage has passed. The
success of such programs depends on the development of appropriate technology, a
suitable pricing system for electricity and the cost of the underlying technology.

Promoting Conservation through Decounlina
The purpose of a decoupling mechanism is to reduce the variability in the customer's bills
and at the same time provide a consistent stream of revenue to the utility. Decoupling
ensures that customers only pay what the Commission agrees they should pay in the rate
case, no more, no less. A full revenue per customer decoupling mechanism is most
appropriate because it aligns the customers' and the Company's interests by updating
customer billing determinants annually in a simple and straightforward manner. Full
revenue per customer decoupling properly removes the link between volumetric sales and
revenue collection, thus eliminating the disincentive associated with implementing energy
efficiency or rooftop solar programs and instead allows a utility to willing engage in and
promote them. Additionally, full revenue per customer decoupling enables a utility to collect
its authorized allowed cost of service associated with both existing and future customers
regardless of sales levels.

APS wants to both encourage' and promote customer energy efficiency and conservation
through established programs and transparency in the new rates, which would benefit the
customer by allowing them to manage their bills. Revenue decoupling would encourage the
company to manage costs as actual profits recognized by the Company are directly linked to
the ability of APS to reduce costs. The Lost Fixed Cost Recovery Mechanism accomplishes
similar goals to decoupling but limits recovery to only sales reductions resulting from
demand side management and distributed generation. Full revenue decoupling would take
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into account all fluctuations in sales, regardless of the cause. Unlike full revenue decoupling,
the LFCR will never result in a reduction to customer bills.

Customer Education of Rate Offerings
APS believes that it is important to educate customers about all components of their be,
how the bill is calculated and the actions they can take to save and mitigate potential
impacts from rate changes. For example, this education can emphasize that under a three-
part time-of-use rate, the customer would have three ways to save on their be. Customer
education would also focus on the use of modern technologies such as home energy
monitors and controls, smart thermostats, advanced air conditioners, battery storage and
smart inverters. These devices help manage and reduce peak usage, thus allowing
customers to better manage and reduce their balls.

Business Class

APS's commercial rate structures for customers are for the most part well-balanced from a
cost-causation and charge alignment perspective. Therefore, APS's plan is to focus on
developing more tailored options for commercial customers to provide them with greater
control of their energy management and potentially lower their bills. APS plans on revising
its commercial TOU rates to be more accessible, by reducing the defined on-peak time
period definition to be more in step with today's system and class peaks.

In addition to tracking cost causation, an important consideration for business customers is
the overall competitiveness of APS rates as compared with utilities serving other parts of
the state or the country. APS needs to keep this factor in mind in creating a menu of
general service rates that not only reflect cost of service but provide comparative value to
business customers. As the needs of our business customers change, we look to create rate
options that would be beneficial to our business customers and provide meaningful and
cost~effective options from which to choose.

ll lllull
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Arizona Public Service

Alternative Generation Program Evaluation

June 1, 2016

Key Findings and Recommendations
• The Alternative Generation Program (AG-1) has resulted in significant financial

losses from its inception in 2012. Overall loses through 2015 are in excess of $24

million. This figure will grow as a result of the program being extended through

APS's current rate case.

• The losses result from program participants still relying on, but only partially

paying for, APS generation. Participants rely on APS for load following service,

back-up service, and a long term option to hedge against rising wholesale prices.

Furthermore, participating customers are not interruptible, or in some cases even

capable of being interrupted if their provider fails to deliver power, which makes it

dif f icult for APS to remove them from long-term generation capacity

requirements.

Although wholesale sales were intended to blunt losses, wholesale margins in

Arizona have been low relative to APS's retail margins that fund existing

generation capacity costs.

• Program operations such as power scheduling, settlements, information exchanges

and billing were generally successful. Improvements could be made to these

operations, including more automation.

• The energy imbalance protocols rely on an existing wholesale arrangement, which

is not adequate for a retail program.

• Because of the adverse financial impacts, APS recommends that the program not

be renewed,

• If the program is renewed, it must be substantially revised to address the issues

detailed in this report.

1
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Background

The experimental AG-l program was approved by the Arizona Corporation Commission

in Decision No. 73183, as part of the Settlement Agreement in APS's last general rate

case. The program was limited to 200 MW of load for large and extra-large customers

with aggregate accounts of 10 MW or more. It was originally set to terminate on June

30, 2016, but was extended until APS's next general rate case by Decision No. 75322.

As required by the Settlement Agreement, APS must evaluate the pilot program and now

files this report with its findings and a recommendation regarding the future of AG-1 .

Program Concept and Participation

The AG-1 program allows customers to obtain generation services from a third party

generation service provider (GSP) under negotiated prices, while continuing to receive all

other services, such as transmission, local delivery, metering and billing, from APS under

their normal tariffed rate. The GSP is required to schedule and deliver the power

necessary to meet the customer's load and settle with APS each month for any hourly

deviations between load and power supply, The GSP sells the power to APS and

indicates what amount APS should pass through to each APS customer.

To help mitigate financial impacts from the program, the AG-1 program permits APS to

retain a portion of the margins from short-term wholesale sales equal to a pro-rata share

of the displaced retail sales from the program in comparison to the total short-term

wholesale sales volume.

The program has eight participating customers, which were selected by lottery, and five

GSPs.

Program Evaluation Objectives

The program evaluation assessed the financial impacts of the program, as well as the key

operational aspects, including power scheduling, settlements of imbalances, information

exchanged, and billing. It also evaluates the overall program concept to develop a

recommendation regarding the program's future.

2
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Financial Impacts
Overall, the program has resulted in significant negative financial impacts for APS,
which, if not addressed directly, will shift costs to other customers. As shown in Figure
l, the program has resulted in a net loss each year, and a total loss of over $24 million
through year end 2015. Because the program has resulted in a net loss every year, the
recently-approved program extension will likely produce additional losses through the
conclusion of APS's next rate case. As shown, $11.7 million of the $24 million overall
losses occurred during the 2015 test year for this rate case.

Figur e  1 F inanc ia l  Impac t s  o fAG-I  Pro g ram

Nov, Dec
2012

($000)
2013 2014 2015 Total

Retail Margin Impact 1
AG-1 Program Charges

(1,299) (19,647) (22,350) (22,057) (65,353)

163 2,528 2,802 2,753 8,246

(1,136) (17,119) (19,548) (19,304) (57,107)
Net Retail Margin
Impact
Off-System Margin
Mitigation 3 563 9,477 15,031 7,609 32,680

Net Impact (573) (7,642) (4,517) (11,695) (24,427)

l. Unbundled generation revenue from retail rate less
fuel cost
2. Program Management Fee and Capacity Reserve
Charge
3. Off-system sales margins from displaced AG-l retail sales

The financial loss occurred (and will likely continue occurring) because the lost retail

margins related to generation service from the program are much larger than the short-

term wholesale margins that APS has achieved to mitigate the program impacts. During

the term of the program, wholesale market prices have been lower than retail generation

costs. As a result, the wholesale margins (sales revenue less fuel and other variable

operating costs), are relatively low. For example, wholesale market prices in Arizona

markets were roughly $40 per MWh on average in 2014, and closer to $20 in 2015.

3



Attachment LRS-06DR
Page 5 of 7

The program losses also result from program participants still relying on, but not fully

paying for, APS generation services. For example, participants rely on APS generation

for load following and back-up service. The cost of providing these services exceeds the

revenue resulting from the program's capacity reserve and energy imbalance charges.

In addition, APS must continue to include AG-1 customers in APS's generation supply

planning requirements. This is necessary for two reasons: 1) AG-1 customers can return to

APS's generation service within one year with a six month notice, meaning participants

can rely on APS generation as a long-tem option in case wholesale prices increase above

APS's costs, which requires APS to plan their generation resources to accommodate this

potential, and 2), the participating customer's load is not interruptible if their GSP fails to

deliver power at any time. As a result, APS is on call to serve participants load if their

GSPs fail to deliver.

Power Scheduling and Delivery

The GSPs provide hourly schedules for their portfolio of customers on a monthly basis to

APS, who serves as the schedule coordinator. They also have the flexibility to provide

day-ahead hourly deviations to this schedule. The GSP also provides physical path

information and other details necessary for the power scheduling.

Overall, the power scheduling process for the program has worked satisfactorily during

the experimental period.

Load Following

GSPs are required to provide generation service for the total load of their customer,

including the hourly deviations as the load ramps up and down over the day, month, and

year. This appears to be difficult for most, if not all, GSPs, because they may not own or

control generating plants capable of ramping up and down to meet the customer hourly

load or do not have real-time controls in place to provide this service. GSPs have relied

on standard, traded energy products that are set blocks of power over a month, quarter, or

year. These blocks do not vary hour by hour, except that they may be available for

certain on-peak and off-peak periods. Therefore, it is impossible to follow the customer's

load with this type of supply arrangement. Some GSPs have scheduled on-peak and off-

peak blocks that better match a customer's typical daily load profile and some have

varied any block purchases by month according to the customers expected seasonal loads.

4
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Some GSPs have made better attempts to match supply with load than others. However,

no GSP has followed the retail load profile of their customers. This aspect of the program

has not been successful.

Imbalance and Settlements

The energy imbalance process addresses the payment and penalties for the deviations

between hourly scheduled energy and the customer's actual hourly load for each GSP's

portfolio of customers they serve. As indicated in the load following discussion, energy

imbalance occurs in virtually every hour, because GSPs are not matching supply to load

on a real-time basis. These deviations are settled each month based on an index of

wholesale market transaction prices in Arizona. If the deviations are large enough certain

penalties may also apply.

While the settlement process has been generally successful, the specific protocols have

not. The current protocols were designed for large wholesale block transactions and

therefore are not adequate for sadler retail transactions with varying hourly loads. The

current wholesale protocol has proven to be inappropriate for retail load following

transactions and does not track the cost of actually providing the retail service. A retail

energy imbalance protocol would be required to appropriately reflect imbalance costs arid

to provide meaningful incentives to GSPs to schedule accurately. In addition, the

protocols, the settlement systems, while adequate for the limited AG-l program, would

have to be more automated to accommodate a larger program .

Billing

APS performs the customer billing for both the GSP's generation charges and APS's

retail rates for transmission, local delivery and other relevant services. The customer's

payment for generation is subsequently remitted to the GSP.

The customer billing process has been successful.

Data Exchanges

Information exchanges and processes, especially for settlements and billing have been

successful,

5
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Recommendation

Based on the evaluation of the experimental AG-1 program, APS recommends that the

program not be renewed. The AG-1 program has resulted in significant financial impacts

for APS and is not sustainable in its current font without shifting costs to non-

participating customers.

If the ACC were to renew the program, the program would require significant revisions.

These include:

• The Capacity Reserve Charge should apply to 100% of the customer's load, rather

that 15%.

• Increase the program management fee so that it sufficiently covers incremental

program operating costs and the cost of any new required logistical systems.

• Retain the current mitigation of sharing in short-term wholesale sales margins

resulting from displaced AG-l retail sales.

• Create a new retail energy imbalance protocol suitable for retail transactions.

• Program participation would still need to be capped at the current level of 200

MW with a 10 MW minimum per customer group.

6
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1

2

DIRECT TESTIMONY OF AHMAD FARUQUI
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

3 INTRODUCTION

4

I.

Q. PLEASE STATE YOUR NAME, JOB TITLE, BUSINESS ADDRESS AND
PARTY FOR WHOM YOU ARE FILING TESTIMONY.

5

6

7

My name is Ahmad Faruqui. I am a Principal with The Brattle Group. My business

address is 201 Mission Street, Suite 2800, San Francisco, California 94105. I am filing

testimony on behalf of Arizona Public Service Company (APS or Company).8

9

10

11

12

13

14

Q. PLEASE DESCRIBE
EXPERIENCE.

YOUR PROFESSIONAL BACKGROUND AND

15

16

17

18

19

20

21

22

23

24

25

26

27

I have 40 years of academic, consulting arid research experience as an energy economist.

During my career, I have advised 135 clients in the energy industry, including utilities,

regulatory commissions, government agencies, transmission system operators, private

energy companies, equipment manufacturers, and IT companies. Besides the U.S., my

clients have been located in Australia, Canada, Chile, Egypt, Hong Kong, Jamaica,

Philippines, Saudi Arabia, South Africa, and Vietnam. I have advised them on a wide

range of issues including rate design, load forecasting, demand response, energy

efficiency, distributed energy resources, cost-benefit analysis of emerging technologies,

integration of retail arid wholesale markets, and integrated resource planning. I have

testified or appeared before several state, provincial and federal regulatory commissions

and legislative bodies. I have been an invited speaker at mzuor energy conferences in

Africa, Asia, Australia, Europe, North America and South America. Finally, I have

authored, co-authored or co-edited more than 150 articles, books, editorials, papers and

reports on various facets of energy economics. More details regarding my professional

background and experience are set forth in my Statement of Qualifications, included as

Attachment AJF-IDR.
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Q. WHAT ARE YOUR RESPONSIBILITIES AS A PRINCIPAL WITH THE
BRATTLE GROUP?

I lead the firm's practice in helping clients understand and manage the changing needs

of energy consumers.

Q. HAVE YOU PREVIOUSLY TESTIFIED BEFORE
CORPORATION COMMISSION (COMMISSION)?

THE ARIZONA

Yes. I testified in the UNS Electric rate case on the 18"' of March, 2016. I have ds

spoken at a technical workshop before the Commission on the 20th of March, 2014. My

presentation discussed the impact of changing customer energy use patterns on utilities.

The workshop was entitled, "In the Matter of the Commission's Inquiry into Potential

Impacts to the Current Model Resulting from Innovation and Technological

Developments in Generation and Delivery of Energy.

QvERv]Evy AND ORGANIZATION o1iIEsIl1v1o1;1y

Q. WHAT IS THE
PROCEEDING?

PURPOSE OF YOUR DIRECT TESTIMONY IN THIS

The purpose of my direct testimony is to comment on the merits of APS's proposal to

make demand charges a standard rate feature of the residential rate. The scope of my

testimony is focused on the structure, advantages, and rationale for three-part rates. I do

not address the specific prices that are being proposed or other rate options that have

been proposed.

1

2

3

4

5

6

7

8 A.

9

10

11

12

13

14

15

16

17

18 A.

19

20

21

22

23

24

25

26

27

28

1 Docket No. E-000001-13-0375, Substantive Workshop No. 1(a) Special Open Meeting, March 20,
2014.
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1

2 A.

Q. PLEASE SUMMARIZE YOUR TESTIMONY.

3

4

5

6

7

8

9

10

11

12

13

14

My testimony begins with a discussion of ratemaking principles and the necessity of

replacing two-part rates with three-part rates. An oveniding principle of electric rate

design is that of cost causation, i.e., the structure of rates should follow the structure of

costs. For a variety of reasons, the standard residential rate design in the United States

has not followed this basic precept, A very large share of utility costs is fixed. Of the

remainder, some vary with peak demand and some vary with energy consumption. Yet

most of the fixed and demand-driven costs are recovered through volumetric rates

(expressed in cents/kWh). It is possible that in response to rising energy prices, some

customers might reduce the volume of electricity they consume but not reduce the

demand they place on the grid, since they never see a price for demand. Consequently,

much of the fixed costs required to meet their demand would go unpaid, The net result is

that cost-causers would not pay for all of the costs they create. Those unrecovered costs

would be shifted to customers who use more volume, creating inequities arid cross

subsidies between customers.15

16

17

18

19

The cost shift from lower load factor customers to higher load factor customers is a

structural inefficiency that can be ameliorated through a rate design that includes three

parts: a fixed charge, a demand charge, and a volumetric charge. With a three-part rate

design, customers would more efficiently use the electric grid in a way that would also

reduce the cost shift. In addition, demand rates would provide a price signal that would

incentivize the introduction of technologies that reduce demand. If policy-md<ers wish

to encourage innovative distributed technologies, demand rates offer an efficient and

equitable method of doing so.

20

21

22

23

24

25

26

27

28
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1 Q. HOW IS YOUR TESTIMONY ORGANIZED?

2 A.

3

My testimony is organized into several sections. Section H] reviews the principles of

rate design and the advantages of three-part rates. Section W summarizes APS's rate

design proposal and evaluates the proposal in light of the generally accepted ratemaking

principles and the opportunities offered by three-part rates. Section V concludes the

testimony.

Q. ARE YOU SPONSORING ANY ATTACHMENTS TO YOUR TESTHVIONY?

4

5

6

7

8

9 A.

10

11

12

Yes, I sponsor the following attachments to my testimony:

Attachment AJF- 1 DR:

Attachment AJF-2DR:

Attachment AJF-3DR:

Statement of Qualifications

Summary of Residential Demand Rates

Illustrative Example of Cross-Subsidy

13

PRINCIPLESQF RA_TE DES_IGN

PLEASE PROVIDE A HISTORICAL PERSPECTIVE ON THE THEORY OF
ELECTRIC RATE DESIGN.

16

17 A.

18

19

20

21

22

The principles that guide electric rate design have evolved over time. Many authorities

have contributed to their development, beginning with the legendary British rate

engineer John Hopkinson in the late 1800's.2 Hopkinson introduced demand charges

into electricity rates. Subsequently, Henry L. Doherty proposed a three-part tariff,

consisting of a fixed service charge, a demand charge and an energy charge The

demand charge was based on the mavdmum level of demand which occurred during the

23

24

25

26

27

John R. Hopkinson, "On the Cost of Electricity Supply," Transactions of the Junior Engineering
Society, Vol. 3, No. 1 (1892), pp.l-14
3 Heiuy L. Doherty, Equitable, Uniform and Competitive Rates, Proceedings of the National Electric
Light Association (1900), pp.291 -321
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1

2

billing period. Some versions of the three-part tariff also feature seasonal or time-of-use

(TOU) variation corresponding to the variations in the costs of energy supply.4

3

4

5

6

7

8

9

In the decades that followed a number of British, French and U.S. economists and

engineers made further enhancements to the original three-part rate design.5 In 1961,

Professor James C. Bonbright coalesced their thinking in his canon, Principles of Public

Utility Rates,6 which was reissued in its second edition in 1988.7 Some of these ideas

were further expanded upon by Professor Alfred Karr in his treatise, The Economics of

Regulations

10

11 Q. WHAT ARE THE GENERALLY ACCEPTED RATE DESIGN PRINCIPLES?

12

13

14

15

16

In the first edition of his text, Bonbright propounded eight principles which were

expanded into ten principles in the second edition. These are almost universally cited in

rate proceedings throughout the U.S. and are often used as a foundation for designing

rates. For ease of exposition, I have grouped these into five core principles :

1, Economic Efficiency. The price of electricity should convey to the customer the

17 cost of producing it, ensuring that resources consumed in the production and

18

19

20

21

delivery of electricity are not wasted. If the price is set equal to the cost of

providing a kph, customers who value the kph more than the cost of producing

it will use the kph and customers who value the kph less will not. This will

encourage the development and adoption of energy technologies that are capable

22

23 4

24

25

26

27

See, for example, Michael Veall, "Industrial Electricity Demand and the Hopki11so11 Rate: An
Application of the Extreme Value Distribution," Bell Journal ofEc0nomics, Vol. 14, Issue No. 2 (1983).
5 The most notable names include Maurice Allais, Marcel Boiteux, Douglas J. Bolton, Ronald Coase,
Jules Dupuit, Harold Hotelling, Henrik Houthakker, W. Arthur Lewis, I, M. D. Little, James Meade,
Peter Steiner and Ralph Turvey.
6 James C. Bonbright, Principles 0fPublic Utility Rates, (Columbia University Press: 1961) IS Edition.
7 James C. Bonbright, Albert L. Danielsen, and David R. Kamerschen, Principles of Public Utility Rates,
2nd ed. (Arlington, VA: Public Utility Reports, 1988).
8 Alfred Kahn, tlze Economics of Regulation: Principles and Institutions, rev. ed. (MIT Press, Ju11e
1988).

28
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

of providing the most valuable services to the power grid, and thus the greatest

benefit to electric customers as a whole.

2. Equity. There should be no unintentional subsidies between customer types. A

classic example of the violation of this principle occurs under flat rate pricing

structures (i.e., cents/kWh). Since customers have different load profiles,

"peaky" customers, who use more electricity when it is most expensive, are

subsidized by less "peaky" customers who overpay for cheaper off-peak

electricity. Note that equity is not the same as social justice, which is related to

inequities in socioeconomic status rather than cost. The pursuit of one is not

necessarily the pursuit of the other, and vice versa.

3. Revenue adequacy and stability. Rates should recover the authorized revenues of

the utility and should promote revenue stability Theoretically, all rate designs

can be implemented to be revenue neutral within a class, but this would require

perfect foresight of the future. Changing technologies and customer behaviors

make load forecasting more difficult and increase the risk of the utility either

under-recovering or over-recovering costs when rates are not cost reflective.

4. Bill stability. Customer bills should be stable and predictable while striking a

balance with the other ratemaking principles. Rates that are not cost reflective

will tend to be less stable over time, since both costs and loads are changing over

time. For example, if Hied infrastructure costs are spread over a certain number

of kWh's in Year 1, and the number of kWh's halves in Year 2, then the price

per kph in Year 2 will double even though there is no change in the underlying

infrastructure cost of the utility.

24

25

26

27

Customer satisfaction. Rates should enhance customer satisfaction. Because most

residential customers devote relatively little time to reading their electric bills, rates need

to be relatively simple so that customers can understand them and perhaps respond to

28
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1. Effectiveness in yielding total revenue requirements under the
fair-return standard without any socially undesirable expansion of
the rate base or socially undesirable level of product quality and
safety.

2. Revenue stability and predictability, with a minimum of
unexpected changes that are seriously adverse to utility
companies.

3. Stability and predictability of the rates themselves, with a
minimum of unexpected changes that are seriously adverse to
utility customers and that are intended to provide historical
continuity.

4. Static efficiency, Le., discouraging wasteful use of electricity in the
aggregate as well as by time of use,

5. Reflect all present and future private and social costs in the
provision of electricitv (i.e..the internalizati n f all it r Inti <in I

6. Fairness in the allocation of costs among customers so that equals
are treated equally.

7. Avoidance of undue discrimination in rate relationships so as to
be, if possible, compensatory (free of subsidies).

Revenue adequacy
and stability

Bill stability

Economic efficiency

Equity

Customer satisfaction9. Simplicity, certainty, convenience of payment, economy in
collection, understandability, public acceptability, and feasibility of
application.

the rates by modifying their energy use patterns. Giving customers meaningful cost-

reflective rate choices helps enhance customer satisfaction. Figure 1 illustrates my

grouping of Bonbright's original ten principles.

Figure 1: Deriving the Five Core PrinciplesofRatte Design

10 Bonbrighf Principles 5 Core Principles

V

>

1

2

3

4

5

6

7

8

9

10

11

12

13

14

8. Dynamic efficiency in promoting innovation and responding to
changing demand-supply patterns.

l10.Freedom from controversies as to proper interpretation.

DID PROFESSOR BONBRIGHT DISCUSS
CAUSATION IN DESIGNING RATES?

THE CONCEPT OF COST

15

16

17

18

19

20 Q.

21

22

23

24

25

26

27

Yes. In the first edition, an entire chapter is devoted to this topic. It is entitled: "Cost of

Service as the Basic Standard of Reasonableness." In the chapter, he states: "One

standard of reasonable rates can fairly be said to outrank all others in the importance

attached to it by experts and public opinion alike - the standard of cost of service, often

qualified by the stipulation that the relevant cost is necessary cost or cost reasonably or

28
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1

2

3

4

5

6

7

8

9

10

prudently incu1Ted."9 Later, he states that "The first support for the cost-price standard is

concerned with the consumer-rationing function when performed under the principle of

consumer sovereignty."10 He also cites another benefit of the cost-price standard when

he says that "an individual with a given income who decides to draw upon the producer,

and hence on society, for a supply of public utility services should be made to 'account'

for this draft by the surrender of a cost-equivalent opportunity to use his cash income for

the purchase of other things."11 Later in Chapter XVI, where he discusses the"criteria of

a soulld rate structure," he says that a purely volumetric rate assumes that the total cost

of the utility varies directly with the changes in the kph output of energy. He cadis this

"a grossly false assumption" and says such a rate "violates the most widely accepted

11 canon of fair pricing, the principle of service at cost." Later, while discussing the

12

13

14

15

16

Hopkinson rate, he says that such a "rate distinguishes between the two most important

cost functions of an electric-utility system: between those costs that vary with changes in

the system's output of energy, and those costs that vary with plant capacity and hence

with the maximum demands on the system (and subsystems) that the company must be

prepared to meet in planning its construction program."12

17

18 Q. PLEASE DISCUSS FURTHER HOW THE CONCEPT OF COST CAUSATION
FLOWS OUT OF THE BONBRIGHT PRINCIPLES.

19

20

21

22

23

The Bonbright principles of economic efficiency and equity in particular embody the

concept of cost causation. Economic efficiency is achieved by having cost-reflective

prices. This ensures that products are only consumed by those customers who value

them at more than they cost to produce. Pricing below cost is wasteful because

24

25

26

27

9 James C. Boiibright,Principles 0fPublic Utility Rates, (Columbia University Press: 1961) 1512 Edition,
Chapter IV, p, 67.
10 Op. cit., p. 69.
11 op. cit., p. 70.
in op. cit., p. 310.
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1

2

3

4

5

6

7

customers will purchase and consume products that they would not choose to consume if

faced with the full cost. Similarly, pricing above cost is wasteful because customers who

would get a net benefit from consuming the product at its cost of production lose out on

that benefit. Respecting the equity principle requires that the tariff" s design not result in

unintended cross-subsidies between customers, This differs from a public policy that

seeks to intentionally subsidize certain customers through the tariff Prices that are cost

reflective minimize unintentional subsidies.

8

9

10

Q. GIVEN BONBRIGHT'S EMPHASIS ON COST CAUSATION, WHY DOES HIS
FIFTH PRINCIPLE CALL FOR REFLECTING SOCIAL COSTS (OR
EXTERNALITIES) IN ELECTRIC RATES?

11

12

13

14

15

16

Each of Professor Bonbright's principles should be read in conjunction with the others.

Reading a single principle in isolation from the others ensures that it will be taken out of

conte, resulting in a misleading use of his rate design philosophy. The cost of service

is Professor Bonbright's basic standard for designing rates, and it is clear from his

writings that above all, rates should be cost-based. This is easily squared with the

principle of reflecting social costs in the provision of electricity. If a price has been

assigned to a certain externality, in other words, if it has been internalized, and that price

is part of the utility's cost structure, then it is economically efficient to reflect the price

of that externality in rates for all customers. However, it would violate the core

17

18

19

20

21

22

23

24

25

26

27

principles of ratemaking if only certain customers or technologies were charged or

compensated for their impact on those externalities. For instance, compensating owners

of or1.Iy one specific technology for reductions in emissions would lead to inefficient

levels of investment in that technology when there may be other options which, if

would provide even greater environmental benefits. All

technologies and customers should be on a level playing field when developing

residential rate design.

similarly compensated,

28
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1

2

Q. WHAT IS THE
CUSTOMERS?

STANDARD RATE STRUCTURE FOR RESIDENTIAL

3

4

5

6

The standard rate structure for residential customers in much of the U.S. consists of two

parts, a monthly seMce charge and a volumetric (kilowatt-hour, or kph) energy charge.

Most of the revenue is collected from the volumetric charge. The monthly service

charge does not come close to reflecting the full amount of the fixed costs that are

incurred in keeping a customer connected to the grid.7

8

9

10

Q- DOES THE COLLECTION OF REVENUES ON A VOLUMETRIC BASIS
ALIGN WITH THE ACTUAL NATURE OF UTILITY COSTS?

11

12

13

14

No. The collection of utility revenues through volumetric charges does not comport with

the underlying cost structure of providing electricity to customers. Most of the costs do

not vary with the volume of electricity that is produced and delivered to the customer,

but do vary with peak demand. And some are absolutely fixed, varying neither with

energy consumed or peak demand.15

16

17

18

19

20

21

22

23

24

25

26

27

It is well known that in order to provide electricity to a customer, a utility must bear -

directly or indirectly .- costs related to energy, generation, transmission, distribution,

metering, and customer service. Generation energy costs vary with kph electricity

consumption. But generation capacity costs do not, they vary with system peak demand.

Similarly, transmission costs also vary with system peak demand while distribution and

transmission costs vary with mardmum demand that is local to the customer arid to the

neighborhood in which the customer resides. Metering, billing, customer care, and other

connection/hookup costs are a fixed cost per each customer of a particular class. Some

of these costs vary across time. Generation costs will vary from hour to hour depending

on the marginal generation source. Distribution and transmission networks, while used

year round, are generally sized to meet class and system peak demand, respectively.

28
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1 Q. HOW SHOULD THESE COSTS TRANSLATE INTO RATES?

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

According to the notion of cost causation, the rate structure should reflect the nature of

the costs. To address the deficiencies of current two-part rates, I support the institution

of a three-part rate design, consisting of a fixed monthly seMce charge, a demand

charge, and a volumetric charge. The fixed charge should be designed to cover the fixed

costs such as metering, billing, and customer care. Sometimes it also covers the cost of

the line drop and the associated transformer. The demand charge should be designed to

cover demand-driven costs, such as transmission, distribution, and generation capacity.

It is typically applied to the individual customer's maximum demand, either during a

defined on-peak period, or regardless of time of occurrence, or based on a combination

of the two. While the concept of demand is instantaneous, in implementation demand is

usually measured over 15-minute, 30-minute or 60-minute intervals. The energy charge

covers the cost of the fuels that are used to generate electricity, as well as power grid

operations and maintenance (O&M). The demand charge and the energy charge might

vary with the time of use of electricity and have different seasonal and/or peak/off-peak

charges. Such three-part rates digit the rate design with costs, a fundamental tenet of

rate design.17

18

19 Q. WHAT IS THE CONSEQUENCE OF DEMAND-RELATED COSTS BEING
COLLECTED THROUGH VOLUMETRIC RATES?

2 0

2 1

2 2

2 3

2 4

2 5

2 6

2 7

This mismatch between cost structure and rate structure creates an inevitable and

indisputable cost shift from customers with lower load factors (i.e., high peak demand

relative to total electricity consumption) to customers with higher load factors.

Customers might reduce their load factor if, for instance, they install rooftop solar. With

a lower load factor, customers paying for electricity under a flat volumetric rate design

will reduce their bill without providing a proportionate reduction in system costs,

28
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1

2

Inevitably, customers with high (i.e., beneficial) load factors who are paying for electric

service under a volumetric rate design wind up paying more for comparable seMce.

3

4

5

6

7

8

9

To illustrate this point, I have created a simplified example with "Utility X" to show

how two-part rates create cross-subsidies between customer classes. Utility X is

authorized to collect $120 million in revenue per year from the 100,000 households in

its service area. There are three types of households: low usage households consume 500

kWh/month, standard usage households consume 1,000 kWh/month and high usage

households consume 1,500 kWh/month. This is shown in Table 1.

Table1: Characteristics of UtilityX10

11 Value Units

12 120,000,000

100,000
($/v€3r)

(households)
13

14

15

Input

Revenue Requirement

Households
Average Usage

Low-users
Standard-users
High-users

500

1,000

1,500

(kWh/mo)
(kWh/mo)
(kWh/mo)

16

17

18

19

20

21

22

23

Utility X collects its revenue requirement from customers with a two-part rate. Under its

two-part rate, the utility collects ten percent of its revenue requirement with a fixed

charge and ninety percent with a variable energy charge. However, the structure of

Utility X's costs differs from its revenues. Fixed costs account for 25 percent of Utility

X's total costs, variable energy costs account for 25 percent, and demand-related costs

account for 50 percent. Table 2 summarizes this common misalignment of costs and

1'at85.13

24

25

26

27
13 Low-usage customers' demand is assumed to be 3 kw, standard-usage demand is assumed to be 5

kw, and high-usage demand is assumed to be 7 kw. These illustrative assumptions ca11 be modified in
the Microsoft Excel model, which has been provided as Attachment AJF-3DR.
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Demand

(kW)

M011thly Bill

(S/mo)
Variable

(S/mo)

Number d
Households

Yearly Be

(S/vf)Customer Gass

Flied

(S/m°)

Tool to fumy

(S/vr)

Demand
(5/m°)

Monthly Usage

(kph)

5.W 15,1331,000
10
Zs

(15)

100
100

40,000,000
40,000,000

1,200
1,200

90
25
65nt

50

(50)

sun-1l nm.¢h¢l4
Revenue
COS!

Over (Under) Pa

a.oosao 3a,a3aL8w~u-ll luunohold
45
la
33

22,000,000

27,000,000
(s,ooo,ooo)m

Revenue

cost
Over (Under) Pa

10
25

(15)

G60

810

(150)

55
68

(13)

to

(30)

1.0o saga:1,540H\l0HHll» handhold
1,740

1,590

1s t

145

133

13

135
38
i s

58,000,000

53,000,000
5,000,000

70

(70)m

Revenue

CDS!

Over (Under) Pa

10

25

(15)

195 1N,000,010Total mo,noo(150)(45)

Tabk 2: Revenue and Cost Structure fur Utility X (per Customer)

CostRateR e ve n u e Structure

$10/  mo
$0.09 /  kph

Cost Structure

2 5 %

2 5 %

5 0 %

1 0 %

9 0 %

0 %

Fixed
Variable
Demand

$75 / mo
$0.025 / kph

$10.00/ kW

T a b l e  3  i l l u s t r a t e s  h o w  U t i l i t y  X ' s  t w o - p a r t  r a t e  s t r u c t u r e  c a n  c r e a t e  a  c r o s s - s u b s i d y

w h e n  h o u s e h o l d s  v a ry  i n  c o n s u m p t i v e  u s e .  I n  t h i s  e x a m p l e ,  l o w -u s a g e  c u s t o m e rs  a re

subs id i zed by  h igh-usage cus tomers .  Low-usage cus tomers  benef i t  f rom a  c ross-subs idy

because t he  revenue f rom the i r  l ow  month l y  usage does no t  ba lance w i t h  d i e  f i xed  cos t s

and demand-re la ted  cost s  requ i red  t o  serve  t hem.  As a  resu l t ,  t he  h igh-usage customers

in  th i s  example are on the hook for  the subsid ies to  low-usage customers.

Table 3: Illustration of Cross-Subsidlzation Under a Two-Part Rate

II II

1

2

3

4

I have provided this illustrative cross-subsidy model as Attachment AJF-3DR, which

a l s o  i n c l u d e s  d e t a i l s  o n  h o w  c r o s s - s u b s i d i z a t i o n  c a n  b e  a l l e v i a t e d  b y  a p p r o p r i a t e l y

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

matching Utility X's rates with its cost of service.
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1 Q. DID PROFESSOR BONBRIGHT SUPPORT THE USE OF THREE-PART
RATES?

2

3

4

5

6

Yes. Professor Bonbright opposed largely volumetric rates since they treat "the total cost

of the business as if it varied directly with changes in in the kilowatt-hour output of

energy - a grossly false assumption - it violates the most widely accepted canon of fair

pricing, the principle of service at cost."14

7

8

9

According to his widely cited text, Professor Bonbright believed that three-part rates

mirrored the stricture of utility costs and cited their widespread deployment to medium

10 and large commercial and industrial rates.15 In support of three-pa1T rates, Bonbright

11

12

13

14

15

16

17

cites an earlier text by the British engineer D, J. Bolton,16 who states:

"More accurate costing has shown that, on the average, only one-
quarter of the total costs of electricity supply are represented by coal"
or items proportional to energy, while three-quarters are represented by
fixed costs or items proportional to power, etc. If therefore only one rate
is to be levied it would appear more logical to charge for power and
neglect the energy, were it not for certain practical difficulties of which
the following are two. In the first place the effective power demand on
the system made by any particular consumer is extremely difficult to
estimate, and is very different from the individual ma>dmum demand
metered at the consumer's tenninads. Secondly, a purely power tariff`
would probably lead to a waste of energy to a greater extent than a
purely energy tariff leads to waste of power."]8

18

19

20

21

Of course, with the arrival of smart meters, customer demand at times of system and

distribution peak can be accurately recorded, And the choice is no longer a binary one of

imposing either a demand-only rate or an energy-only rate. The time is ripe for

22

23

24

25

26

27

14 James C. Bonbright, Albert L. Danielsen and David R. Kamerschen, Principles of Public Utility Rates,
Second Edition, Public Utility Reports, Inc., 1988, p. 397.
15 James C. Bonbright,Principles 0fPublic Utilii3/Rates,Columbia University Press, 1961.
16 Bonbright says that "On many technical issues, no American treatise on electric utility rates can equal

that by the distinguished British rate engineer D. J. Bolton." Page 289, n. 3.
17 Coal was the dominant fuel for generating electricity iii the United Kingdom 111 1938 when the book

was first published.
18 D, J. Bolton,Costs and Taryn in Electricity Supply,Chapman & Hall Ltd., 195 l, p, 59.
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1

2

deploying a three-part pricing structure that better reflects the cost of providing electric

seMces in the APS service territory.

3

4

5

6

7

8

9

Interestingly, when Bonbright discusses a two-part rate structure, he is refening to what

he characterizes as "the two most important cost functions of an electric-utility

system"19 -- demand and energy charges. When he moves into a discussion of three-part

rate structures, he adds truly fixed charges, customer charges, to the two-part rate

concept. Beginning on page 346, three-part rates are discussed extensively in the

Bonbright canon."

10

11 Q. HOW HAS THE PRINCIPLE OF COST CAUSATION AND THREE-PART
RATES BEEN APPLIED IN PRACTICE?

12

13

14

15

Many commercial and industrial (C&I) customers across the U.S. are served under

three-part rate structures. Indeed, it can be said that those structures have been the norm

for these customer classes for decades in much of the U. S.

16

17

18

19

20

21

22

In Arizona, for instance, other than a couple of small electric cooperatives, all utilities

for which I was able to find rate information utilize demand charges for some or all of

their C&I customers.21 In fact, many U.S. utilities offer these rates on a mandatory basis

to their large C&I customers and a few, such as PacifiCorp's Utah service territory and

Duke Energy's North Carolina service territory, offer them on a mandatory basis to even

their sadler C&I customers.

23

24

25

26

27

19 Bonbright, p. 310.
20 Bonbright, second edition, page 401, credits Doherty with extending the Hopkinson two-part rate into

a three part rate. Henry L, Doherty, "Equitable, Uniform and Competitive Rates," Proceedings of the
National Electric Light Association, 1900, pp. 291-321.

21 The small utilities without demand charges are Columbus Electric Cooperative and Graham County
Electric Cooperative. Both utilities sell less than 200,000 MWh of electricity per year.
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Q. HAVE THREE-PART RATES BEEN OFFERED
CUSTOMERS IN OTHER U.S. JURISDICTIONS?

TO RESIDENTIAL

Yes. There are at least 20 utilities in 14 states that offer a three-part rate to residential

customers, including APS, Mich has almost 120,000 of its customers on a three-part

rate. In most cases, the rates are available to all customers on an opt-in basis. In the case

of Salt River Project (SRP), a three-part rate is mandatory for all residential customers

who choose to install a new grid-connected DG PV system." All residential customers

of Mid-Carolina Electric Cooperative and Butler Rural Electric Cooperative also face a

mandatory demand charge.

Q_ WHAT HAS PREVENTED THREE-PART RATES FROM BEING MORE
BROADLY DEPLOYED TO RESIDENTIAL CUSTOMERS?

Until recently, metering technology for residential customers has been a significant

technological hurdle. The traditional electromechanical meters that were installed in

most homes only measured the customer's cumulative electricity consumption and not

the customer's demand. Without the ability to meter demand, utilities could not cost-

effectively offer three-part rates to these customers. Advances in metering technology

have changed this situation.

Q. HOW HAVE ADVANCES IN METERING TECHNOLOGY CHANGED THE
UTILITY'S ABILITY TO OFFER THREE-PART RATES?

With the deployment of automated meters (sometimes also referred to as advanced

metering infrastructure, or AMI), consumption can be recorded in intervals of an hour or

less. This allows the utility to collect the consumption data necessary to incorporate

demand charges into rates. It has removed a large barrier to the wider dissemination of

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22 A.

23

24

25

26

27

28
22 SRP website: http1//wwvw.srpnet.com/prices/home/customergenerated_aspx.
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1

2

cost-reflective rates to residential customers. Given these technological developments,

rate structures for residential customers should be changed.

3

4 Q. SHOULD UTILITIES
CUSTOMERS?

OFFER THREE-PART RATES TO RESIDENTIAL

5

6

7

Yes. The timing is propitious for making cost-reflective three-part rates the standard

offering for all residential customers. These rates will recover costs from customers in

an equitable manner by more accurately charging customers for their use of the power

grid. A more cost-reflective rate will so encourage the adoption of emerging energy

technologies and changes in energy consumption behavior that will lead to more

efficient use of power grid infrastructure and resources.

8

9

10

11

12

13

14

Q. HOW WOULD A THREE-PART RATE ENCOURAGE THE ADOPTION OF
EMERGING ENERGY TECHNOLOGIES?

15

16

By providing customers with a price signal that includes a component for demand, a

three-part rate would encourage the adoption of technologies that are designed to

smooth out a customer's load profile. Behind-the-meter battery storage, for example,

could be used to release electricity during hours of high electricity demand and store

electricity during hours of low electricity demand. Load control technologies, such as

programmable communicating thermostats, demand limiters, and digital controls built

17

18

19

20

21

22

23

24

25

26

into smart appliances, could also help customers manage their electricity demand. If a

customer took service under a three-part rate, the use of battery storage, or other

demand-reducing technologies, would reduce the customer's bill. This reduction in the

customer's bill is an economic value that forms the basis of the price signal created by

three-part rates.

27

28
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1

2

3

4

5

6

7

In the same vein, introducing a demand charge and reducing the volumetric charge

would decrease the economic attractiveness of energy technologies that cannot provide

energy savings during those peak hours when the energy reductions are most valuable to

the system. This simply means that the three-part rate structure is encouraging adoption

of those technologies that are most beneficial to the power grid and to customers. It is

important to take this broader view of energy technologies to avoid overstating the

importance of one particular option that may not be the most beneficial,

8

9 Q.

10

ASIDE FROM TRANSMITTING PRICE SIGNALS THAT ENCOURAGE
TECHNOLOGICAL INNOVATION, WOULD THREE-PART RATES PROVIDE
OTHER BENEFITS TO RESIDENTIAL CUSTOMERS?

11

12

13

14

15

16

17

Three-part rates will incentivize customers to smooth their energy consumption profile -

and therefore reduce their electricity bills - even if they are not equipped with enabling

technologies. There is a widespread misperception that customers do not respond to

changing electricity prices. This is contradicted by empirical evidence derived from

more than 40 pilots and full-scale rate deployments involving over 200 innovative rate

offerings over roughly the past dozen years. The pilots have found that customers can

and do respond to new price signals by changing their energy consumption pattern."

18

19

20

21

22

23

Further, there is evidence that customers respond not just to changes in the rate structure

generally, but specifically to demand charges. The following studies aniseed at this

conclusion after careful empirical analysis:

Caves, D., Christensen, L., Herriges, J., 1984. "Modeling alternative residential

peak-load electricity rate structures." J Econometrics. Vol 24, Issue 3, 249-268.

24

25

26

27

23 Some of these studies are summarized in Ahmad Faruqui and Salem Sergici, "Arcturusz International
Evidence on Dynamic Pricing,"The Electricity Journal, (August/September 2013). Similar results were
obtained from an earlier generation of 14 pricing pilots that were funded in the late seventies and early
eighties by the U.S. Federal Energy Administration (later part of the Department of Energy). See Ahmad
Faruqui and Bob Malko, "The Residential Demand for Electricity by Time-of-Use: A Survey of Twelve
Experiments with Peak Load Pricing,"Energy, Vol. 8, No. 10, (1983).
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1 Stokke, A., Doorman, G., Ericson, T., 2009, January. "An Analysis of a Demand

2 Charge Electricity Grid Tariff in the Residential Sector," Discussion Paper 574,

3

4

5

6

7

8

9

Statistics Norway Research Department.

Taylor, Thomas N., 1982. "Time-of-Day Pricing with a Demand Charge: Three-

Year Results for a Summer Peak," Award Papers in Public Utility Economics

and Regulation. Institute of Public Utilities, Michigan State University, East

Lansing, Michigan.

Taylor, T., Schwartz, P., 1986, April. "A residential demand charge: evidence

from the Duke Power time-of-day pricing experiment." Energy Journal. (2),

10 135-151.

11

12 Q. IS THERE ANY SPECIFIC EVIDENCE THAT APS CUSTOMERS WILL
RESPOND TO DEMAND CHARGES?

13

14

15

16

17

Yes. As described in APS witness Miessner's direct testimony in this proceeding, 60

percent of a sample of APS's customers on a three-part rate reduced their demand after

switching to the three-part rate, with those who actively manage their demand achieving

demand savings of 9 percent to 20 percent or more.

18

19 APSJS MTE PRQPOSAL

20 Q. WHAT IS THE DESIGN OF APS'S CURRENT RATES FOR RESIDENTIAL
CUSTOMERS?

21

22

23

APS currently offers five rate options to residential customers, one of which includes a

demand charge.24 The rate options are described briefly as follows

24

25

26

27
24 APS so has a frozen residential rate option that is a three-part rate with a demand charge and an 011-
peak TOU period of 9:00 a.n1. to 9:00 p.n1. However, this rate is not open to new enrollment, APS
offers some pilot rates with limited enrollment as well.

28
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1

2

3

4

5

Standard Rate: Two-part rate with a four-tiered inclining block volumetric

charge in the summer and a flat volumetric charge in the winter.

Time Advantage (7 p.m_ to noon): Two-part rate with a two-period TOU

volumetric charge with prices that vary seasonally.

Combined Advantage (7 p.m. to noon): Three-part rate with a demand charge

6 and a two-period TOU volumetTic charge. Prices in the TOU charge and the

7

8

9

10

11

12

13

14

15

16

17

demand charge vary seasonally. The demand charge is based on maximum

demand during the billing cycle as measured only during the peak period.

Time Advantage Super Peak (7 p.m. to noon): Two-part rate with a three-period

TOU volumetric charge with prices that vary seasonally. The super peak period

is constrained to a three-hour window (3 p.m. to 6 p.m.) during a subset of

summer months (June, July, and August).

Critical Peak Pricing: This is a rider that can be combined with the Standard Rate

described above. Customers experience a higher price during a five-hour period

(2 p.m. to 7 p.m.) on between six and 18 days of the year. In return, customers

receive a significant rate discount during all other hours for the months of June

through September.

18

19

20

Q. HAVE YOU REVIEWED HOW APS IS PROPOSING TO REDESIGN ITS
RESIDENTIAL RATES?

21

22

23

24

Yes. APS is proposing several changes to its residential rate offerings. Most notably, it

is proposing to make demand charges the standard feature of all rates offered to

residential customers, with the exception of a subset of small usage customers who will

have the option to choose a rate that does not include a demand charge. The peak period

will be redefined to start at 3 pm. and end at 8 p.m. for each of the offerings.25

26

27

28
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Q. WHAT IS YOUR VIEW OF THE EXPERIENCE THAT APS HAS HAD WITH
RESIDENTIAL DEMAND CHARGES UP TO THIS POINT?

APS has the most highly subscribed residential three-part rate in the U.S., with almost

120,000 customers on its Combined Advantage tariff  This represents more than 10

percent of its residential customer base and over 20 percent of its residential energy

sales. When new rate designs are introduced on a voluntary basis, they rarely achieve

enrollment levels in excess of 10 percent." Considering that APS has been offering its

three-part rate on a voluntary basis among several other rate options, and considering

that enrollment in the three-part rate has grown significantly over the past several years,

this is a very strong indication that APS's customers are interested in and prepared for

rates with demand charges.

Q. DO YOU AGREE WITH APS'S PROPOSAL TO MAKE DEMAND CHARGES A
STANDARD RATE FOR RESIDENTIAL CUSTOMERS?

Yes. For the reasons I discussed previously in this testimony, the introduction of a cost-

based demand charge is a significant and necessary improvement over two-part rate

offerings. About 120,000 APS customers have shown a preference for receiving their

electric service on a three-part rate. There is no reason why a demand charge cannot be

included in the standard rate for residential customers.

Q. HOW DOES APS'S PROPOSED DEMAND CHARGE COMPARE TO THAT OF
OTHER RESIDENTIAL THREE-PART RATE OFFERINGS?

The residential rate offerings of other U.S. utilities provide precedent for each of die

elements in APS's proposed demand charge. For instance, APS is proposing to measure

l

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

25 For information on residential demand response program participation, see FERC reports on advanced
metering anddemand response:
res-adv-metering.asp.

http2//www.ferc.gov/industries/electric/indus-act/demaud~response/de111-
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1

2

3

4

5

average demand over a 60-minute interval. Five of the residential three-part rates offered

by U.S. utilities measure demand over a 60-minute interval. Table 4 below summarizes

each element of APS's proposal and identifies the number of residential demand rate

offerings in the U.S that include this element. Further information about all of the

residential demand charge offerings in the U.S. that I have identified is provided in

6 Attachment AJF-ZDR.

7

8 Table 4: Fear res of APS's Proposed Three-Part Rate Offering

9

1 0
Features of APS's Proposed Three-Pa rt

Rate Offering

Number of Rates

Offered by Other U.S.

Utilities that Share

this Cha re cteristic1 1

1 2

13

1 4

Seasonal variation in demand charge

Includes time-va tying energy charge

Demand measured during peak period

60-minute demand measurement interval

Universal demand charge

12

7

6

5

41 5

1 6 Note : The features listed frAPS are elements o

proposed three-part rate offerings.

f at Ieastone omits

1 7

1 8

1 9 Q. ARE APS'S PROPOSED THREE-PART RATES CONSISTENT WITH THE
RATEMAKING PRINCIPLE OF EQUITY AND FArnEss?

20

2 1

22

23

24

25

26

27

Yes. Each customer imposes costs on the system, some of which are fixed and the rest

of which are demand-driven and energy-driven. Under purely volumetric tariffs,

customers with high demand, but low monthly consumption, would not be paying their

fair share of the cost of maintaining, upgrading, and expanding the utility's generation,

transmission and distribution system. Instead, lower-demand customers would be

covering the deficit and paying more than their fair share. Each of APS's proposed

three-part rates more closely match demand, fixed, and variable costs with demand,

28

22

A.
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1

2

fixed, and variable charges and will reduce this inequity so that all customers will pay

their fair share of the costs associated with the generation of electricity, its delivery

through utility's transmission and distribution system, and customer seMce.3

4

5

6

7 A.

Q- ARE APS'S PROPOSED THREE-PART RATES CONSISTENT WITH THE
RATEMAKING PRINCIPLE OF ECONOMIC EFFICIENCY?

8

9

Yes. As I discussed previously, the cost-based price signals in the three-part rates

proposed by APS provide customers with the financial incentive to make investments in

technologies or otherwise change their behavior in ways that are most beneficial to the

system. Technologies and behaviors that reduce a customer's demand should ultimately

lead to a more efficient use of the grid, reduced costs, and lower bills.

1 0

11

1 2

13

1 4

15

16

17

18

19

20

21

22

23

24

25

26

27

A careful reading of the text by Bonbright suggests that, when he discusses efficiency,

he means economic efficiency in the broad sense of the term and not just energy

efficiency. The attainment of economic efficiency requires that resources are used in the

least wasteful way possible. If a product is being consumed by someone who values that

product at less than it costs to produce, then that consumption is wasteful and society

would be better off on aggregate redeploying those resources elsewhere. In a

decentralized market economy, prices are used to guide efficient resource use. Thus if a

good is priced correctly, consumers who value it at less than its cost will not purchase it

and an efficient outcome is achieved. In discussions about electricity consumption, the

conversation often focuses on just one dimension of economic efficiency _. energy

conservation, which entails reducing the amount of electricity consumed. However there

are other dimensions, where electricity consumption may be very inefficient, such as in

demand. If capacity is essentially given away for free, then customers, who may place a

very low value on capacity, will consume it, even if its cost to society (ultimately them

and other customers) is very high.

28

23
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Q. ARE APS'S PROPOSED THREE-PART RATES CONSISTENT WITH THE
RATEMAKING PRINCIPLE OF CUSTOMER SATISFACTION?

Yes. APS is proposing to offer a diverse portfolio of rate options to residential

customers. Having a meaningful choice of cost-based pricing products is a benefit to

customers.

Q. ARE APS'S PROPOSED THREE-PART RATES CONSISTENT WITH THE
RATEMAKING PRINCIPLE OF BILL STABILITY?

For the residential class as a whole, there will be no change in electric bills. That would

also be true for customers whose load profile is similar to that of the class average.

Customers whose load factors are higher than the class average will experience lower

bills. Customers whose load factor is worse than the class average, because they have

been subsidized for years by the customers whose load factor was higher than the class

average, will experience higher bills, since the change in rates will remove that subsidy.

However, they will have an opportunity to lower their bills by reducing their demand.

And that would also be true for customers who are automatically seeing lower bills.

They will have an opportunity to further lower their bills by reducing their demand.

Q. ARE APS'S PROPOSED THREE-PART RATES CONSISTENT WITH THE
RATEMAKING PRINCIPLE OF REVENUE ADEQUACY AND STABILITY?

1

2

3

4

5

6

7

8

9 A.

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Yes. The introduction of a three-part rate will not change the utility's revenues. A

properly designed three-part rate will be revenue neutral for the class as a whole and

therefore collect the same revenue as the otherwise applicable two-part rates. The main

reason for moving to three-part rates is the ability to more accurately recover costs from

those customers who are imposing costs on the system, and to provide customers with

an incentive to consume electricity in a more efficient manner.

24

A.
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1

2

While Professor Bonbright says that rates should be stable and predictable, he does not

say that rate structures should remain frozen in time, In the U.S., there is an ineluctable

movement towards cost-reflective rates brought about by the rollout of AMI and by the

increased availability and customer adoption of a wide range of digital end-use

technologies such as smart appliances, smart thermostats, home energy management

systems, battery storage systems, electric vehicles and rooftop solar panels. APS's three-

part rate proposal is designed to provide stability in this new environment.

3

4

5

6

7

8

9 v. CONCLUSION

10 Q. WHAT ARE YOUR CONCLUSIONS ABOUT APS'S THREE-PART RATE
DESIGN PROPOSALS?

11

12

13

14

15

16

17

APS has put forward a cost-based three-part rate proposal that is consistent with the

Bonbright principles. I support the Company's plan to make this the standard rate for all

its residential customers (with an exception for small consumers of electricity). The two-

part rate which is presently employed by APS, and throughout the industry, is

inefficient, inequitable and Lu sustainable. It must give way to three-part rates. Not only

are two-part rates ineffective at providing the proper pricing signals, they do not

facilitate the integration of distributed energy resources with the grid, nor do they

stimulate the deployment of other innovative technologies such as customer-situated

battery storage arid plug-in electric vehicles. In addition, they only provide customers at

most two ways of reducing their bills, by reducing or shifting energy consumption. With

three-part rates, customers would have up to three ways in which to lower their bills: by

reducing demand, by reducing energy consumption, or by moving consumption or

demand or both from peak to off-peak periods.

18

19

20

21

22

23

24

25

26 Q. DOES THIS CONCLUDE YOUR TESTIMONY?

27 A. Yes, it does.
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Arizona Public Service Company

Docket No. E-01345A-16-0036

PREPARED DIRECT TESTHVIONY OF
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2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Dr. Ahmad Fanlqui is an economist with 40 years of academic, consulting and research

experience in the efficient use of energy. He has assisted clients in the conceptualization, design,

analysis, and evaluation of a wide range of programs related to advanced metering

infrastructure, conservation voltage reduction, combined heat and power, demand charges,

distributed energy resources, dynamic pricing, demand response, energy efficiency and newly

emerging technologies, such as plug-in electric vehicles, rooftop solar, and distributed

generation. He has provided regulatory support and testimony in proceedings related to these

issues in 34 states, the District of Columbia and Canada.

TWO of Dr. Faruqui's dynamic experiments have won professional awards, and he was named

one of the world's Top 100 experts on the smart grid by Greentech Media.

He has consulted with more than 135 energy organizations around the globe and testified or

appeared before a dozen state and provincial commissions and legislative bodies in the United

States and Canada. He has also advised the Alberta Utilities Commission, the Edison Electric

Institute, the Electric Power Research Institute, FERC, the Institute for Electric Efficiency, the

Ontario Energy Board, the Saudi Electricity and Co-Generation Regulatory Authority, and the

World Bank. His research on the energy behavior of consumers has been cited in Business

Week, The Economist, Forbes, National Geographic, The New York Times, Fortune, the San

Francisco Chronicle, the San Jose Mercury News, the Wall Street Journal, The Times (London)

and USA Today. He has appeared on Fox Business News, National Public Radio and Voice of

America.

Dr. Faruqui is the author, co-author or co-editor of four books and more than 150 articles,

papers, and reports on efficient energy use. He has published in peer-reviewed journals such as

Energy Economics, Energy Journal, Energy Efficiency, and the local of Regulatory Economics

and trade journals such as The Electricity local and the Public Utilities Fortnightly. He has

taught economics at San Jose State University, the University of California at Davis and the

University of Karachi. He holds a an M.A. in agricultural economics and a Ph. D. in economics

from The University of California at Davis, where he was a Regents Fellow, and B.A. and M.A.

degrees in economics from The University of Karachi, where he was awarded the Rashid

Minhas Gold Medal in economics and the Government of Pakistan Overseas Scholarship.

24

25

26

27

28

27



ll ll

1 AREAS OF EXPERTISE

2 •

3

4

5

6
•

7

8

9
•

10

11

12

13

14 •

15

16

17

18 •

19

2 0

21
•

2 2

23

2 4

2 5

2 6
•

2 7

I nnova t i ve  pnbzkzg H e  h a s  i d e n t i f i e d ,  d e s i g n e d  a n d  a n a l y z e d  t h e  e f f i c i e n c y  a n d

equ i t y  bene f i t s  o f  i n t roduc i ng  i nnova t i ve  p r i c i ng  des i gns  such  as  t h ree -pa r t  ra t es ,

i nc l ud i ng  f i xed  m ont h l y  charges ,  dem and charges  and  t i m e-vary i ng  energy  charges ;

dynamic  pr i c i ng  ra tes ,  i nc lud ing  cr i t i ca l  peak pr i c i ng ,  var i ab le  peak pr i c i ng  and rea l -

t ime pr i c i ng ;  t ime-o f -use  pr i c i ng ;  and i nc l i n i ng  b lock  ra tes .

R at e  des i gn . H e has h e l p e d des ign f o r w a r d - l o o k i n g  p r o g r a m s  a n d  s e r v i c e s  t h a t

a r p l o i t  r e c e n t  a d v a n c e s  i n  r a t e  d e s i g n  a n d  d i g i t a l  t e c h n o l o g i e s  i n  o r d e r  t o  l o w e r

cus t om er  b i l l s  and  i m prove  u t i l i t y  ea rn i ngs  w h i l e  l ow er i ng  t he  ca rbon  f oo t p r i n t  and

preserv ing system re l i ab i l i t y .

Cost -benei i t  ana lys is  o f  advanced meter ing 1}21 ' i ' as t1 '11cmre.  He has assessed t h e

f e a s i b i l i t y  o f  i n t r o d u c i n g  s m a r t  m e t e r s  a n d  o t h e r  d e v i c e s ,  s u c h  a s  p r o g r a m m a b l e

c o m m u n i c a t i n g  t h e r m o s t a t s  t h a t  p r o m o t e  d e m a n d  r e s p o n s e ,  i n t o  t h e  e n e r g y

marke t p l ace ,  i n  add i t i on  t o  new app l i ances ,  bu i l d i ngs ,  and  i ndus t r i a l  p rocesses  t ha t

i m prove  energy  e f f i c i ency .

D em and  f o recasuhg  and  l ea rN e r  nom l a l l ' zaubn . He has p ioneered t he  use o f  a  w ide

va r i e t y  o f  m ode l s  f o r  f o recas t i ng  p roduc t  dem and  i n  t he  nea r - ,  m ed i um - ,  and  l ong -

t e rm ,  us i ng  economet r i c ,  t ime ser i es ,  and  eng ineer i ng  met hods .  These  mode l s  have

been  used  t o  b i d  i n t o  energy  p rocurem ent  auc t i ons ,  p l an  capac i t y  add i t i ons ,  des i gn

customer-s ide programs,  and weather normal i ze sa les.

C us t om er  cho i ce . H e  h a s  d e v e l o p e d  m e t h o d s  f o r  s u r v e y i n g  c u s t o m e r s  i n  o r d e r  t o

e l i c i t  t h e i r  p r e f e r e n c e s  f o r  a l t e r n a t i v e  e n e r g y  p r o d u c t s  a n d  a l t e r n a t i v e  e n e r g y

suppl iers.  These methods have been used to predict  the market  s ize of  these products

and to est imate the market  share of  speci f i c  suppl iers.

Hedgzlug,  aSk management ,  and market  des ign. He has he lped des ign a w ide range of

f i n a n c i a l  p r o d u c t s  t h a t  h e l p  c u s t o m e r s  a n d  u t i l i t i e s  c o p e  w i t h  t h e  u n i q u e

o p p o r t u n i t i e s  a n d  c h a l l e n g e s  p o s e d  b y  a  c o m p e t i t i v e  m a r k e t  f o r  e l e c t r i c i t y .  H e

c o n d u c t e d  a  w i d e l y - c i t e d  m a r k e t  s i m u l a t i o n  t o  s h o w  t h a t  r e a l - t i m e  p r i c i n g  o f

e l ec t r i c i t y  cou ld  have saved Ca l i f o rn i ans  m i l l i ons  o f  do l l a rs  dur i ng  t he  Energy  Cr i s i s

by l ower ing peak demands and pr i ces i n  t he wholesa le  market .

Com pet i t i ve  busyness  s t ra t egy : H e  h a s  h e l p e d  c l i e n t s  d e v e l o p  a n d  i m p l e m e n t

com pe t i t i ve  m arke t i ng  s t ra t eg i es  by  d raw i ng  on  h i s  know l edge  o f  t he  ene rgy  needs

2 8

2 8



1

2

3

4

5

6

7 •

8

9

10
•

11

12

13

14

15

16

17

18

of end-use customers, their values and decision-making practices, and their

competitive options. He has helped companies reshape and transform their

marketing organization and reposition themselves for a competitive marketplace. He

has also helped government-owned entities in the developing world prepare for

privatization by benchmarking their planning, retailing, and distribution processes

against industry best practices, and suggesting improvements by specifying

quantitative metrics and follow-up procedures.

Design and evaluanbn ofmarkeahgprograms.He hashelped generate ideas for new

products and services, identified successful design characteristics through customer

surveys and focus groups, and test marketed new concepts through pilots and

experiments.

Ezqnerr w1'me.ss.He has testified or appeared before state commixions in Arizona,

Arkansas, California, Colorado, Connecticut, Delaware, the District of Columbia,

Illinois, Indiana, Iowa, Kansas, Michigan, Maryland, Minnesota, Nevada, New

Marco, Ohio, Oklahoma, Ontario (Canada), Pennsylvania and Texas. He has

assisted clients in submitting testimony in Georgia. He has presented to the

California Energy Commission, the California Senate, the Congressional Office of

Technology Assessment, the Kentucky Commission, the Minnesota Department of

Commerce, the Minnesota Senate, the Missouri Public Service Commission, and the

Electricity Pricing Collaborative in the state of Washington. In addition, he has led a

variety of professional seminars and workshops on public utility economics around

the world and taught economics at the university level.

19
EXPERIENCE

20

21
Innovative Pricing

22

23

Reponemanniningthe coszsandbenditsofdynamicpUdngintheAustralian

24

25

26

27

energy nmarkem. For the Australian Energy Market Commission (AEMC),

developed a report that reviews the various forms of dynamic pricing, such as

time-of-use pricing, critical peak pricing, peak time rebates, and real time

pricing, for a variety of performance metrics including economic efficiency,

equity, bill risk, revenue risk, and risk to vulnerable customers. It also discusses

ways in which dynamic pricing can be rolled out in Australia to raise load factors

and lower average energy costs for all consumers without harming vulnerable

28
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l consumers, such as those with low incomes or medical conditions requiring the

use of electricity.2

3 •

4

5

6

7

8

9

10

11

12

13

14
•

15

16

17

18

Whitepaper on eiuneirging issues in innovative pricing. For the Regulatory

Assistance Project (RAP), developed a whitepaper on emerging issues and best

practices in innovative rate design and deployment. The paper includes an

overview of AMI-enabled electricity pricing options, recommendations for

designing the rates and conducting experimental pilots, an overview of recent

pilots, full-deployment case studies, and a blueprint for rolling out innovative

rate designs. The paper's audience is international regulators in regions that are

exploring the potential benefits of smart metering and innovative pricing.

Assesdng the full benefits of real-time For two large Midwestern

utilities, assessed and, where possible, quantified the potential benefits of the

existing residential real-time pricing (RTP) rate offering. The analysis included

not only "conventional" benefits such as avoided resource costs, but under the

direction of the state regulator was expanded to include harder-to-quantify

benefits such as improvements to national security and customer service.

Pricing and Technology Pilot Design and Impact Evaluation br Connecticut

Light ac Power (CI.&p). Designed the Plan-It Wise Energy pilot for all classes of

customers and subsequently evaluated the Plan-It Wise Energy program (PWEP)

in the summer of 2009. PWEP tested the impacts of CPP, PTR, and time of use

(TOU) rates on the consumption behaviors of residential and small commercial

and industrial customers.

19
• DynamicPrici1ngPi1otDesig1r1andImpa¢:tEvaluation:BaltimoreGas&Electric.

20

21

22

23

24
•

25

26

Designed and evaluated the Smart Energy Pricing (SEP) pilot, which ran for four

years from 2008 to 2011. The pilot tested a variety of rate designs including

critical peak pricing and peak time rebates on residential customer consumption

patterns. In addition, the pilot tested the impacts of smart thermostats and the

Energy Orb.

Impact Evaluation of a Residential Dyinannic Pricing Eitpainment: Consumers

Energy (Michigan). Designed the pilot and carried out an impact evaluation with

the purpose of measuring the impact of critical peak pricing (CPP) and peak time

rebates (PTR) on residential customer consumption patterns. The pilot also
27
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1 tested the influence of switches that remotely adjust the duty cycle of central air

conditioners.2

3 • Impact Simulation of Ameren Illinois Util ities' Power Smart Priding Pnoglcam.

4

5

6

Simulated the potential demand response of residential customers enrolled to

real- time prices. Results of this simulation were presented to the Midwest ISO's

Supply Adequacy Working Group (SAWG) to explore al ternative ways of

introducing price responsive demand in the region.

7 • Dennan~d ResponseResearch Center.

8

9

10

11

12

13

14

15

Led a

project involv ing the California Public Uti l i t ies Commission, the California

Energy Commission, the state's three investor-owned uti l i t ies, and other

stakeholders in the rate design process. Identif ied key issues and barriers

associated with the development of time-based rates. Revisited the fundamental

objectives of rate design, including efficiency and equity, with a special emphasis

on meeting the state's strongly-articulated needs for demand response and

energy efficiency. Developed a score-card for evaluating competing rate designs

and applied it to a set of illustrative rates that were created for four customer

classes using actual utility data. The work was reviewed by a national peer-

review panel.

16

17

18

19

Developed a Customer Price Reqmonse Model: Consolidated Edmon. Specified,

estimated, tested, and validated a large-scale model that analyzes the response of

some 2,000 large commercial customers to rising steam prices. The model

includes a module for analyzing conservation behavior, another module for

forecasting fuel switching behavior, and a module for forecasting sales and peak

demand20

21 • Designand lmpaa Evaluation of the Stateewide Priding Pilot: T1'|ree Calilbmia

22

23

24

25

26

27

Utilities. Working with a consortium of California's three investor-owned

utilities to design a statewide pricing pilot to test the efficacy of dynamic pricing

options for mom-market customers. The pilot was designed using scientific

principles of experimental design and measured changes in usage induced by

dynamic pricing for over 2,500 residential and small commercial and industrial

customers. The impact evaluation was carried out using state-of-the-art

econometric models. Information from the pilot was used by all three utilities in

their business cases for advanced metering infrastructure (AMI). The project was
28
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2
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15

16

17

18
• Real-Time Pricing in Cali£urnia Califiornia Energy Gommisdon.

19

20

21

22

conducted through a publ ic process involv ing the state's two regulatory

commissions, the power agency, and several other parties.

Economies of Dynamic Two Cali£ornia Utilities. Reviewed a wide range

of dynamic pricing options for mass-market customers. Conducted an initial

cost-effectiveness analysis and updated the analysis with new estimates of

avoided costs and results from a survey of customers that yielded estimates of

likely participation rates.

Economics of Time-of-Use A Padraic Northwest Utility. This utility ran

the nation's largest time-of-use pricing pilot program. Assessed the cost-

ef fect iv eness of  al ternat iv e pr ic ing opt ions f rom a v ar iety of  di f f erent

perspectives. Options included a standard three-part time-of-use rate and a

quasi-real time variant where the prices vary by day. Worked with the client in

developing a regulatory strategy. Worked later with a collaborative to analyze

the program's economics under a variety of scenarios of the market environment.

EconomicsofDynamic PricingOptions for Mass Market Customers-Client: A

Multi-State Util ity. Identif ied a variety of pricing options suited to meet the

needs of mass-market customers, and assessed their cost-effectiveness. Options

included standard three-part t ime-of -use rates, cri t ical  peak pricing, and

extreme-day pricing. Developed plans for implementing a pilot program to

obtain primary data on customer acceptance and load shifting potential. Worked

with the client in developing a regulatory strategy.

Client:

Surveyed the national experience with real-time pricing of electricity, directed at

large power customers. Identified lessons learned and reviewed the reasons why

California was unable to implement real-time pricing. Catalogued the barriers to

implementing real-time pricing in Cali fornia, and developed a program of

research for mitigating the impacts of these barriers.
23

• Market-Based Pricing of Electnricity - Client: A Large Southern Utility.
24

25

26

27

Reviewed pricing methodologies in a variety of competitive industries including

airlines, beverages, and automobiles. Recommended a path that could be used to

transition from a regulated utility environment to an open market environment

featuring customer choice in both wholesale and retail markets. Held a series of

seminars for senior management and their staffs on the new methodologies.
28
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l • 1»: Irtium of Several U.S. and Folwdgn

2

3

4

5

6

7

8

9

10

11

12

13

14

•

Tools Br Elearidty Pricing - Client: Co

Utility. Developed Product Mix, a software package that uses modern finance

theory and econometrics to establish a profit-maximizing menu of pricing

products. The products range from the traditional fixed-price product to time-

of-use prices to hourly real-time prices, and also include products that can hedge

customers' risks based on financial derivatives. Outputs include market share,

grow revenues, and profits by product and provider. The calculations are

performed using probabilistic simulation, and results are provided as means and

standard deviations. Additional results include delta and gamma parameters that

can be used for corporate risk management. The software relies on a database of

customer load response to various pricing options called StatsBank. This

database was created by metering the hourly loads of about one thousand

commercial and industrial customers in the United States and the United

Kingdom.

Risk-Based Pricing - Clienltz Utility. Developed and tested new

pricing products for this utility that allowed it to offer risk management services

to its customers. One of the products dealt with weather risk; another one dealt

with risk that real-time prices might peak on a day when the customer does not

find it economically viable to cut back operations.

Demand Response

• National Action Pin for Delnnand Response Federal Energy Regulatory

•

Commission. Led a consulting team developing a national action plan for

demand response (DR). The national action plan outlined the steps that need to

be taken in order to maximize the amount of cost-effective DR that can be

implemented. The final document was filed with U.S. Congress in lune 2010.

National Ass ulent ofDenuand Response Potential: Federal Energy Regulataory

C o r r i d o r . Led a team of consultants to assess the economic and achievable

potential for demand response programs on a state-by-state basis. The

assessment was filed with the U.S. Congress in 2009, as required by the Energy

Independence and Security Act of 2007.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

• Evaduamionof the DelunandResponseBeneIitsofAdvaneedMeteriJug

Ilnflrastlrlxrtulle: Mid-J'\tlantic Utility. Conducted a comprehensive assessment of

the benefits of advanced metering infrastructure (AMI) by developing dynamic
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1 pricing rates that are enabled by AMI. The analysis focused on customers in the

residential class and commercial and industrial customers under 600 kW load.2

3 • Estinnadon of Delunand Response Impacts: Major Cali£ornia Utility.

4

5

6

7

8

Worked Vvitll

the staf f  of  this electr ic ut i l i ty in designing dynamic pricing opt ions for

residential and small commercial and industrial customers. These options were

designed to promote demand response during critical peak days. The analysis

supported the utility's advanced metering infrastructure (AMI) f iling with the

Cal i fornia Publ ic Uti l i t ies Commission. Subsequently, the commission

unanimously approved a $1.7 billion plan for rolling out nine million electric and

gas meters based in part on this project work.
9

10
Smart Grid Strategy

11
tor asmartgridinvatmentnoadnnap forVietnameseutilitia.

12

13

14

15

16

For

the five Vietnamese power corporations, developed a roadmap to guide future

smart grid investment decisions. The report identified and described the various

smart grid investment options, established objectives for smart grid deployment,

presented a multi-phase approach to deploying the smart grid, and provided

preliminary recommendations regarding the best investment opportunities. Also

presented relevant case studies and an assessment of the current state of the

Vietnamese power grid. The project involved in-country meetings as well as a

stakeholder workshop that was conducted by Brattle staff.17

18 Cost-Beneiit Analysis of the Smart Grid: Rocky Mountain Utility.

19

20

Reviewed the

leading studies on the economics of the smart grid and used the findings to assess

the likely cost-effectiveness of deploying the smart grid in one geographical

location.

21
•

22

23

24

25

26
•

27

Modeling benefits of smart grid deployment strategies. Developed a model for

assessing benefits of smart grid deployment strategies over a long-term (e.g., 20-

year) forecast horizon. The model, called inGrid, is used to evaluate seven distinct

smart grid programs and technologies (e.g., dynamic pricing, energy storage,

PHEVs) against seven key metrics of  value (e.g., avoided resource costs,

improved reliability).

Smart grid strategy in Canada. The Alberta Utilities Commission (AUC) was

charged with responding to a Smart Grid Inquiry issued by the prov incial

28
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2

government. Advised the AUC on the smart grid, and what impacts it might

have in Alberta.

• Smart griddeployment analyds for collaborative of utilities. Adapted the inGrid

modeling tool to meet the needs of a collaborative of utilities in the southern U.S.

In addition to quantifying the benefits of smart grid programs and technologies

(e.g., advanced metering infrastructure deployment and direct load control), the

model was used to estimate the costs of installing and implementing each of the

smart grid programs and technologies.

3

4

5

6

7

8

9

For the Electric

Power Research Institute (EPRI) and the U.S. DOE, contributed to the

development of an approach for assessing the costs and benefits of the DOE's

smart grid demonstration programs.

tor asmartgridcost-benditanalysis fxczmnework.

10

11

12

13

14

» Analydsof thebenefitsofinarwed accwtoenelrgyrconsumptioniniormation.

For a large technology firm, assessed market opportunities for providing

customerswith increased access to real time information regarding their energy

consumption patterns. The analysis includes an assessment of deployments of

information display technologies and analysis of the potential benefits that are

created by deploying these technologies.

Developing a plan for integrated smartgrid systems. For a large California utility,

helped to develop applications for funding for a project to demonstrate how an

integrated smart grid system (including customer-facing technologies) would

operate and provide benefits.

Demand Forecasting

• Comprehemndve Review of Load Forecasting Methodology: PIM

15

16

17

18

19

20

21

22

23

24

25

26

27

Interconnection. Conducted a comprehensive review of models for forecasting

peak demand and re-estimated new models to validate recommendations.

Individual models were developed for 18 transmission zones as well as a model

for the RTO system.

Analyzed Downtwamd Trend: Western Utility. We conducted a strategic review

of why sales had been lower than forecast in a year when economic activity had

been brisk. We developed a forecasting model for identifying what had caused

the drop in sales and its results were used in an executive presentation to the
28

35

nm



l

2

utility's board of directors. We also developed a time series model for more

accurately forecasting sales in the near term and this model is now being used for

revenue forecasting and budgetary planning.
3

4
Analyzed Why Models are U1n~de1r-Forecasting: Southwestern Utility.

5

6

7

Reviewed

the entire suite of load forecasting models, including models for forecasting

aggregate system peak demand, electricity consumption per customer by sector

and the number of customers by sector. We ran a variety of forecasting

aqneriments to assess both the ex-ante and ex-post accuracy of the models and

made S€V€l.'3l recommendations to senior management.
8

• U.S. Demand Forecast: Edison Electric Institute.
9

10

11

12

For the U.S. as a whole, we

developed a base case forecast and several alternative case forecasts of electric

energy consumption by end use and sector. We subsequently developed

forecasts that were based on EPRI's system of end-use forecasting models. The

project was done in close coordination with several utilities and some of the

results were published in book form.
13

•

14

15

16

Detveloped Models for Foneasting Hourly loads: Merchant Genelcultion and

TradilngGompainy. Using primary data on customer loads, weather conditions,

and economic activity, developed models for forecasting hourly loads for

residential, commercial, and industrial customers for three utilities in a

17

18
•

19

20

21

22

Midwestern state. The information was used to develop bids into an auction for

supplying basic generation services.

GasDe1nna1ndForealstingSystem-Client: ALeadingGasMarketi:ngandTradi1ng

Company, Tamas. Developed a system for gas nominations for a leading gas

marketing company that operated in 23 local distribution company service areas.

The system made week-ahead and month-ahead forecasts using advanced

forecasting methods. Its objective was to improve the marketing company's

profitability by minimizing penalties associated with forecasting errors.
23

24 Demand Side Management

25
•

26

27

The Economics of Biofuels. For a western utility that is facing stringent

renewable portfolio standards and that is heavily dependent on imported fossil

fuels, carried out a systematic assessment of the technical and economic ability of

biofuels to replace fossil fuels.

28
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3

4

5

6

Asswsment ofDe|:nand-Side tand RateDesig1nOptions: Large

Middle Eastern Electric Utility. Prepared an assessment of demand-side

management and rate design options for the four operating areas and six market

segments. Quantified the potential gains in economic efficiency that would

result from such options and identified high priority programs for pilot testing

and implementation. Held workshops and seminars for senior management,

managers, and staff to explain the methodology, data, results, and policy

implications.
7

• LikelyF\xture lmpactofDennland-SidePmgzlannsonCarbonEnmissioms-
8

9

10

11

12

Client:

The Keystone Center. As pan of the Keystone Dialogue on Climate Change,

developed scenarios of future demand-side program impacts, and assessed the

impact of these programs on carbon emissions. The analysis was carried out at

the national level for the U.S. economy, and involved a bottom-up approach

involving many different types of programs including dynamic pricing, energy

efficiency, and traditional load management.
13

• Sustaining Enagyr EfEciancy Services in a Marta Giant:
14

15

16

17

18

19

20

21

SouthelrnCalilbrnia Edison. Helped in the development of a regulatory strategy

for implementing energy efficiency strategies in a restructured marketplace.

Identified the various players that are likely to operate in a competitive market,

such as third-party energy service companies (ESCOS) and utility affiliates.

Assessed their objectives, strengths, and weaknesses and recommended a strategy

for the client's adoption. This strategy allowed the client to participate in the

new market place, contribute to public policy objectives, and not lose market

share to new entrants. This strategy has been embraced by a coalition of several

organizations involved in the California PUC's working group on public purpose

programs.

22

23

' ' nalAssessmentsofCap4abilityforEnerg}r Eiiidexncy-Clie4nt: U.S.

Agency for International Development, Cairo, Egypt. Conducted in-depth

24

25

26

27

interviews with senior executives of several energy organizations, including

utilities, government agencies, and ministries to determine their goals and

capabilities for implementing programs to improve energy end-use efficiency in

Egypt. The interviews probed the likely future role of these organizations in a

privatized energy market, and were designed to help develop U.S. AID's future

funding agenda.28

37



l

2

• Enhancing Prohtabiliry Through Energy Ea-idency Services - Client; Jamaica

Public Service Company. Developed a plan for enhancing utility profitability by

providing financial incentives to the client utility, and presented it for review

and discussion to the utility's senior management and ]america's new Office of

Utility Regulation. Developed regulatory procedures and legislative language to

support the implementation of the plan. Conducted training sessions for the staff

of the utility and the regulatory body.

Advanced Technology Assessment

• Competitive Energy and Environmental Technologies - Clients: Consortium of

clients,ledbySouthe1nnCalitiorniaEdison,Inc1udedtheI.osAngelesDepartment

of Water and Power and the California Emnelrgjr Commission. Developed a new

approach to segmenting the market for electrotechnologies, relying on factors

such as type of industry, type of prices and end use application, and size of

product. Developed a user-friendly system for assessing the competitiveness of a

wide range of electric and gas-fired technologies in more than 100 four-digit SIC

code manufacturing industries and 20 commercial businesses. The system

includes a database on more than 200 end-use technologies, and a model of

customer decision making.

Reviewed

the market infrastructure of five key end-use technologies, and identified ways

in which the infrastructure could be improved to increase the penetration of

these technologies. Data was obtained through telephone interv iews with

equipment manufacturers, engineering firms, contractors, and end-use

customers.

Market Infllastmcture of Energy Efiidennt Technologies - Client: EPRI.

TESTIMONY

Arizona

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Testimony before the Arizona Corporation Commission on behalf of Arizona Public Service

Company, in the matter of the Application for UNS Electric, Inc. for the Establishment of Just

and Reasonable Rates and Charges Designed to Realize a Reasonable Rate of Return on the Fair

Value of the Properties of UNS Electric, Inc. Devoted to the its Operations Throughout the State

of Arizona, and for Related Approvals, Docket No. E-04204A-15-0142, December 9, 2015.
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California

Rebuttal Testimony before the Public Utilities Commission of the State of California, Pacific Gas

and Electric Company Point Utilities on Demand Elasticity and Conservation Impacts of

Investor-Owned Utility Proposals, in the Matter of Rulemaking 12-06-013, October 17, 2014.

Testimony before the Public Utilities Commission of the State of California on behalf of Pacific

Gas and Electric Company on rate relief, Docket No. A. 10-03-014, summer 2010.

3

4

5

6

7 Testimony before the Public Utilities Commission of the State of California, on behalf of

8 Southern California Edison, Edison SmartConnectT** Deployment Funding and Cost Recovery,

exhibit SCE-4, Iuly31, 2007.
9

10 Testimony on behalf of the Pacific Gas & Electric Company, in its application for Automated

11 Metering Infrastructure with the California Public Utilities Commission. Docket No. 05-06-028,

2006.
12

13

14

Colorado

Connecticut

Testimony before the Department of Public Utility Control, on behalf of the Connecticut Light

and Power Company, in its application to implement Time-of-Use , Interruptible Load

Response, and Seasonal Rates- Submittal of Metering and Rate Pilot Results- Compliance Order

No. 4, Docket no. 05-10-03REOl, 2007.

Rebuttal Testimony before the Public Utilities Commission of the State of Colorado in the

Matter of Advice Letter No. 1535 by Public Service Company of Colorado to Revise its Colorado
l5 I I .

PUC No.7 Electric Tariff to Reflect Revised Rates and Rate Schedules to be Effective on June 5,

16 2009. Docket No. 09al-299e, November 25, 2009.

17
Testimony before the Public Utilities Commission of the State of Colorado, on behalf of Public

18 Service Company of Colorado, on the tariff sheets filed by Public Service Company of Colorado

19 with advice letter No. 1535 - Electric. Docket No. 09S-_E, May 1, 2009.

20

21

22

23

24

25

26

27

28

District of Columbia

Testimony before the Public Service Commission of the District of Columbia on behalf of

Potomac Electric Power Company in the matter of the Application of Potomac Electric Power

Company for Authorization to Establish a Demand Side Management Surcharge and an

39
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Advance Metering Infrastructure Surcharge and to Establish a DSM Collaborative and an AMI

Advisory Group, case no. 1056, May 2009.

3

4 Testimony on rehearing before the Illinois Commerce Commission on behalf of Ameren Illinois

5 Company, on the Smart Grid Advanced Metering Infrastructure Deployment Plan, Docket No.

6 12-0244, lune 28, 2012.

7 Testimony before the State of Illinois - Illinois Commerce Commission on behalf of

g Commonwealth Edison Company regarding the evaluation of experimental residential real-time

pricing program, 11-0546, April 2012.
9

Illinois

10 Rebuttal Restimony before the Illinois Commerce Commission on behalf of Commonwealth

Edison, on the Advanced Metering Infrastructure Pilot Program, ICC Docket No. 06-0617,

October 30, 2006.

Indiana

Testimony before the State of Indiana, Indiana Utility Regulatory Commission, on behalf of

Vectren South, on the smart grid. Cause no. 43810, 2009.

Kansas

Testimony before the State Corporation Commission of the State of Kansas, on behalf of Westar

Energy, in the matter of the Application of Westar Energy, Inc. and Kansas Gas and Electric

Company to Make Certain Changes in Their Charges for Electric Service, Docket No. l5-wsEE-

115-RTS, March 2, 2015.

Mawlond

Testimony before the Maryland Public Service Commission, on behalf of Potomac Electric

Power Company in the matter of the application of Potomac Electric Power Company for

adjustments to its retail rates for the distribution of electric energy, April 19, 2016.

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Rebuttal testimony, before the Maryland Public Service Commission, on behalf of Baltimore

Gas and Electric Company in the matter of the application of Baltimore Gas and Electric

Company for adjustments to its electric and gas base rates, Case No. 9406, March 4, 2016.
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Testimony before the Public Service Commission of Maryland, on behalf of Potomac Electric

Power Company and Delmarva Power and Light Company, on the deployment of Advanced

Meter Infrastructure, Case no. 9207, September 2009.

Testimony before the Maryland Public Service Commission, on behalf of Baltimore Gas and

Electric Company, on the findings of BGE's Smart Energy Pricing ("SEP") Pilot program. Case

No. 9208, Idly 10, 2009.

Rebuttal Testimony before the Minnesota Public Utilities Commission State of Minnesota on

behalf of Northern States Power Company, doing business as Xcel Energy, in the matter of the

Application of Northern States Power Company for Authority to Increase Rates for Electric

Service in Minnesota, Docket No. E002/GR-12-961, March 25, 2013.

3

4

5

6

7 Minnesota

8

9

10

11

12

13

14

Testimony before the Minnesota Public Utilities Commission State of Minnesota on behalf of

Northern States Power Company, doing business as Xcel Energy, in the matter of the

Application of Northern States Power Company for Authority to Increase Rates for Electric

Service in Minnesota, Docket No. E002/GR-12-961, November 2, 2012.

Nevada

Rebuttal Testimony before the Public Utilities Commission of Nevada on behalf of Nevada

Power Company and Sierra Pacific Power Company d/b/a NV Energy, in the matter of net

metering and distributed generation cost of service and tariff design, Docket Nos. 15-07041 and

15-07042, November 3, 2015.

Testimony before the Public Utilities Commission of Nevada on behalf of Nevada Power

Company d/b/a NV Energy, in the matter of the application for approval of a cost of service

study and net metering tariffs, Docket No. 15-07, Iuly 31, 2015.

New Mexico

15

16

17

18

19

20

21

22

23

24

25

26

27

Testimony before the New Mexico Regulation Commission on behalf of Public Service

Company of New Mexico in the matter of the Application of Public Service Company of New

Mexico for Revision of its Retail Electric Rates Pursuant to Advice Notice No. 507, Case No. 14-

00332-UT, December ll, 2014.

Pennsylvania
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Testimony before the Pennsylvania Public Utility Commission, on behalf of PECO on the

Methodology Used to Derive Dynamic Pricing Rate Designs, Case No. M-2009-2123944,

October 28, 2010.

Oklahoma

Rebuttal Testimony before the Corporation Commission of Oklahoma on behalf of Oklahoma

Gas and Electric Company in the matter of the Oklahoma Gas and Electric Company for an

order of the Commission authorizing applicant to modify its rates, charges and tariffs for retail

electric service in Oklahoma, Cause No. PUD 201500273, April 11, 2016.

3

4

5

6

7

8

9

10

11

12

Direct Testimony before the Corporation Commission of Oklahoma on behalf of Oklahoma Gas

and Electric Company in the matter of the Oklahoma Gas and Electric Company for an order of

the Commission authorizing applicant to modify its rates, charges and tariffs for retail electric

service in Oklahoma, Cause No. PUD 201500273, December 3, 2015.

13

14

Responsive Testimony before the Corporation Commission of Oklahoma on behalf of Oklahoma

Gas and Electric Company in the matter of the Application of Brandy L. Wreath, Director of the

Public Utility Division, for Determination of the Calculation of Lost Net Revenues and Shared

Savings Pursuant to the Demand Program Rider of Oklahoma Gas and Electric Company, Cause

No. PUD 201500153, May 13, 2015.

REGULATORY APPEARANCES

Arkansas

Presented before the Arkansas Public Service Commission, "The Emergence of Dynamic

Pricing" at the workshop on the Smart Grid, Demand Response, and Automated Metering

Infrastructure, Little Rock, Arkansas, September 30, 2009.

Delaware

Presented before the Delaware Public Service Commission, "The Demand Response Impacts of

PHI's Dynamic Pricing Program" Delaware, September 5, 2007.

15

16

17

18

19

20

21

22

23

24

25

26

27

Kansas

Presented before the State Corporation Commission of the State of Kansas, "The Impact of

Dynamic Pricing on Westar Energy" at the Smart Grid and Energy Storage Roundtable, Topeka,

Kansas, September 18, 2009.

28
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Ohio

Presented before the Ohio Public Utilities Commission, "Dynamic Pricing for Residential and

Small C&I Customers" at the Technical Workshop, Columbus, Ohio, March 28, 2012.

PUBLICATIONS

Presenfotions

"Time Variant Electricity Pricing: Theory and Implementation," Georgetown University's
CSIS. A 90-minute panel senior on time-variant pricing. Washington, DC, April 20, 2016.
https://www.youtube.corn/watch?v=0p6ZHaXszRQ

"Residential Demand Charges: An Overview," presented to EEl Rate Committee Meeting,

Charlotte, NC, March 15, 2016.

3. "A Conversation About Standby Rates," presented to Standby Rate Working Group,
Michigan Public Service Commission, Lansing, Michigan, January 20, 2016.

4. "Imaging the Utility of the Future," presented to Commonwealth Edison Company, January

12, 2016.

"The Movement Towards Deploying Demand Charges for Residential Customers," NARUC
l27'l* Annual Meeting, Austin, Texas, November 8, 2015.

"Comments on the Straw Proposal on behalf of the California Water Association," presented
at the CPUC: Workshop on Balanced Rates Rulemaking (R.) 11-11-0008, San Francisco,
October 13, 2015.

7. "A Global Perspective on Time~Varying Rates," presented at the Stanford Bits & Watts

Program, August 12, 2015.
http://www.brattle.coIn/system/publications/pdfs/000/005/18:3/original/A_global__perspectiv
e_on_tirnevarying_rates_Faruqui_061915.pdf?1436207012

"The Case for Introducing Demand Charges in Residential Tariffs," presented to the Harvard
Electricity Policy Group 79*'" Plenary Session, Washington, D.C., lune 25, 2015.

3

4 Texas

5 Presented before the Public Utility Commission of Texas, "Direct Load Control of Residential

6 Air Conditioners in Texas," at the PUCT Open Meeting, Austin, Texas, October 25, 2012.

7

8

9

10

l l

12 2.

13

14

15

16

17 5.

18

19 6-

20

21

22

23

24 8.

25

26 9.

27

28

"A Global  Perspective on Time-Varying Rates," presented to the CAMPUT Energy

Regulation Course, Kingston, Ontario, lune 23, 2015.
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1 10. "The Global Movement Toward Cost-Reflective Tariffs," presented at the EUCI Residential
Demand Charges Summit, Denver, Colorado, May 14, 2015.

2

3 11. "Currents of Change in the Design of Tariffs for Distribution Networks," presented at
Energy Network Association: Energy Transformed, Sydney, Australia, May 7, 2015.

4

5
12. "Points of Inflection Loom Ahead for Demand Response and Distributed Generation,"

presented at the Converge Utility Conference, St. Petersburg, Florida, April 10, 2015.

6

7

13. "Time-Variant Pricing (TVP) in New York," presented at the Time-Variant Pricing Forum,
NYU School of Law, New York, New York, March 31, 2015.

http://www.sallan.org/Sa11an_In-the-Media/2015/04/rev_agenda_time_variant_p.php
8

9
14. "The Evolving Futures of Demand Response and Distributed Generation," presented to

Eastern Interconnection States Planning Council, Newark, New Jersey, March 5, 2015.

10

11
15. "The Impact of Distributed Generation on Electric Sales," resented to Eastern

Interconnection States Planning Council, Newark, New Jersey, March 5, 2015.

12 16. "The Five Forces Shaping the Future of Demand Response (DR)," presented at the Demand

Response Virtual Summit 2015, February 19, 2015.13

14

15

16

17. "The Impact of an Uncertain Economic Outlook on Electric Utilities," presented at the New
Mexico Economic Outlook Conference 2015, January 15, 2015.
http://www.bizjournals.com/albuquerque/news/2015/01/15/see-one-economists-view-on-
why~electric-utilities.html

17 18. "The Re-emergence of Combined Heat and Power (CHP), presented at the NRRI

Teleseminar, August 27, 2014.
18

19 19. "Moving Demand Response Back to the Demand Side," presented at the IEEE Power &

Energy Society General Meeting, Harbor, Maryland, July 28, 2014.
20

21
20. "Price-Enabled Demand Response," presented to the Thai Energy Regulatory Commission,

OERC, and Utilities Delegation, Boston, Massachusetts, July 16, 2014.

22
21. "Quantile Regression for Peak Demand Forecasting," with Charlie Gibbons, July 1, 2014.

23

24
22. "Strategies for Surviving Sub-One Percent Growth and the Emergence of the Energy

Services Utility," presented at the 2014 UEC Summit, Coeur d'Alene, Idaho, June 24, 2014.

25 23. "The Emergence of the Energy Services Utility," presented at the North Carolina Electric

Membership Corporation, lune 5, 2014.26

27 24. "Surviving Sub-One Percent Sales Growth,

Arizona, March 20, 2014.

3) presented at the ACC Workshop, Phoenix,

28
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25. 'The Customer-Side Benefits of Smart Meters," presented at the Smart Meter Symposium,

Hong Kong, November 7, 2013.

26. 'The Global Tao of the Smart Grid," presented at the 3"1 Guangdong, Macau Power Industry

Summit, Hong Kong, November 7, 2013.

27. "The Potential for Demand Response to Integrate Variable Energy Resources with the Grid,"

presented at the Point CREPC/SPSC Meeting, San Diego, California, November 1, 2013.

28. "Policies for Energy Provider-Delivered Energy Efficiency in North America," with Iurgen

Weiss, presented to The World Bank, October 17, 2013.

29. "Dynamic Pricing -- The Bridge to a Smart Energy Future," presented at the World Smart

Grid Forum, Berlin, Germany, September 25, 2013.

30. "Redefining California's Energy Future," presented at the Governor's Grid Conference, Palo

Alto, California, September 10, 2013.

31. "Resolving the Crisis in Rate Design," presented at the EEl A1tReg Webinar, August 2, 2013.

3

4

5

6

7

8

9

10

11

12

13

14

32. "Dynamic Pricing 2.0: The Grid-Integration of Renewables," presented at the IEEE PES GM

2013 Meetings, Vancouver, Canada, Idly, 23, 2013.

33. "The Clash of the Dynamic Pricing Titans: Faruqui v Tones - Part 1," Northwestern
University's Kellogg Alumni Club. A two hour debate on the merits of dynamic pricing. San
Francisco, CA, February 17, 2011. https://vimeo.com/20206833

Books

Pnkvhg 122 Competitive Flecmbiry Markets Co-editor with Kelly Eakins. Kluwer Academic

Publishing, 2000.

Customer Choice: F1hd1]ng Value 111 Reta17 Eecrzidry Marketa Co-editor with I. Robert Malko.

Public Utilities Inc. Vienna. Virginia: 1999.

15

16

17

18 EYectnb1'ry Pnbzhg 121 Translrzbn. Co-editor with Kelly Eakins. Kluwer Academic Publishing,

19 2002.

20

21

22

23

24

25

26 Technical Reports

27

771e C./1ang1}1g Structure ofAmen'can Industry and Energy Use Patterns. Co-editor with Cohn

Broehl. Battelle Press, 1987.
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1 1.

2

3

Ana_/y91'5 of Onran'o'5 Full Scale Roll-out of TOU Rates - PiNe] Study, with Neil Lessem,
Saner Sergici, Dean Mountain, Frank Denton, Byron Spencer, and Chris King, prepared for

Independent Electric System Operator, February 2016.

http://www.ieso.ca/Documents/reports/Final-Analysis-of-Ontarios-Full-Scale-Roll-Out-08
TOU-Rates.pdf

4

5

6

Quanuflahg :be Amount and Economzt' Impacts of]l&§95jng Energy E199b1ency /21 P].7lJ3' Load
Forecast; with Salem Sergici and Kathleen Spees, prepared for The Sustainable FERC

Project, September 2014.

7 3. Structure ofEIectnlc1'zy Djstnbuabn Network Tan1if6': Recovery ofResldua] Costs, with Toby
Brown, prepared for the Australian Energy Market Commission, August 2014.

8

9 4.

10

Impact Eva./uazion of Onraz:/0'5 T11me-of- Use Rates: Elrst Year AJna]y51$ with Saner Sergici,

Neil Lesser, Dean Mountain, Frank Denton, Byron Spencer, and Chris King, prepared for
Ontario Power Authority, November 2013.

11 Time- Vazyzhg and D)/11am1b Rate Design, with Ryan Hledik and Jennifer Palmer, prepared

for RAP, July2012. http://www.raponline.org/document/download/1d/513112

13

14

the Costs and Benefits oSman Meters for Remklenual Customers, with Adam Cooper, Doug

Mitarotonda, Judith Schwartz, and Lisa Wood, prepared for Institute for Electric Efficiency,
July2011.
http://www.smartgridnews.com/artman/up1oads/1/IEE_Benefits_of_Smart_iVIeters_Final.pdf15

16

17

Measzzremenr and Venz'19caz;/bn Pnhclples for Be]1av1bz'-Based Efficiency Programs, with
Salem Sergio, prepared for Opower, May 2011.

http://opower.com/up1oads/1ibrary/file/10/bratt1e_mv_principles.pdf

18

19

20

21

9. MerhodologCal Approach for E5r1h1at1}1g the 8ene-8r5 and Costs of Smart Gnd
Demonstratzbn Projects With R. Lee, S. Bossart, R. Hledik, C. Lamontagne, B. Renz, F.

Small, D. Violette, and D. Walls. Pre-publication draft, prepared for the U. S. Department of

Energy, Office of Electricity Delivery and Energy Reliability, the National Energy
Technology Laboratory, and the Electric Power Research Institute. Oak Ridge, TN: Oak

Ridge National Laboratory, November 28, 2009.
22

23
10. Mowing Toward Utility-Scale Deployment of Dynamic Pdcjng 111 Mass Markers. With

Salem Sergici and Lisa Wood. Institute for Electric Efficiency, lune 2009.

24

25
11. Demand-Side Blkldllng oh Wholesale E]ecr1'1t'1'zy Markets. With Robert Earle.

Energy Market Commission,
http://www.aemc.gov.au/electricity.php?r=20071025. 174223

Australian
2008.

26

27

28
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The cross-subsidy illustrative model is provided separately in a Microsoft Excel file

titled "Cross-Subsidy Model.xls."
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DIRECT TESTIMONY OF CHARLES A. MIESSNER
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

4 Q.

INTRODUCTION

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

Charles A. Miessner, 400 North Fifth Street, Phoenix, Arizona 85004.

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?

I am Manager of Rates for Arizona Public Service Company (APS or Company).

10;

11 .  A .

Q. WHAT ARE YOUR PROFESSIONAL QUALIFICATIONS?

My qualifications are provided in Attachment CAM-01DR, Statement of Qualifications

13 11.

14 1 Q.

Pu_Rp()_sE QF TE_STIMONY

WHAT IS THE
PROCEEDING?

PURPOSE OF YOUR DIRECT TESTIMONY IN THIS

16 A. The purpose of my testimony is to first and foremost support the Company's proposed

changes to retail rates. I explain how the proposed rate changes are consistent with

APS's long-term rate plan, discussed by APS witness Leland Snook. My testimony

further explains why there is a compelling need to restructure rates for residential and

small-business customers as well as providing the specific proposals for new rates.

Aside from residential and small commercial rate design, I will describe how the

proposed revenue is allocated to individual rate classes and demonstrate that the

proposed rate changes achieve the proposed overall increase in revenue.

My testimony will further provide a detailed explanation of the proposed changes to

existing rate schedules, adjustment schedules, plans of administration (POA) and service

7

viA.

_-|



1

2

schedules. Finally, I will support certain pro forma adjustments to Test Year revenue

and sponsor Standard Filing Requirements (SFR Schedules H-1, H-2, H-3, H-4, and H

3 5).

4

5 III. SUMMARY OF DIRECT_ TESTIMONY

6 Q. PLEASE SUMMARIZE YOUR DIRECT TESTIMONY.

8

9

10

11

12

13

14

15

16

In my Direct Testimony, I discuss APS's overall requested revenue increase of $165.9

million, which results in a 5.74% bill impact to retail customers. APS is also requesting

to transfer $267.6 million in revenue that is currently being recovered through annual

adjustor rates to be recovered through general (base) retail rates. This transfer results in

an overall requested increase in base retail rates of $433.4 million, or 15%, and a

reduction in adjustor rates of $267.6 million, resulting in the net increase of 5.74% noted

above. I provide the net increase by customer class, which ranges from 3.34% for the

general service class to 7.96% for the residential class, where the different increases

reflect the relative revenue deficiencies during the Test Year for each class. I explain

that the requested net increase for the residential class of 7.96% is 2.22% higher than the

17

18

19

20

21
I
g

22

23

overall average net increase of 5.74%, and this difference is substantially caused by the

cost shift from the solar net metering program, where subsidized bill savings for solar

customers create higher rates for everyone else. I also provide the requested increases in

base rates for each class, including the adjustor transfers, which range from l0.l0% for

the outdoor lighting class to 19.30% for the residential class. The requested base rate

increases reflect both the relative revenue deficiencies for each class, as discussed, as

well as the relative amount of adjustors that were transferred into base rates for each

24 class. For example, as shown in Figure 1, for the residential class, the requested

25 increase in base rates is l9.30%, which includes 11.34% for adjustor revenue that is

26

27

being transferred from adjustor rates to base rates, for a net increase to the customer's

bill of7.96%.

28
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Net

Impact

7.96%

3.29%

5.74%

Figure 1 Requested Rate Increase and Net Impact to Customers

Class

Requested

Increase to

Retail Revenue

Transfers from

Adjustor Rates

to Base Rates

Requested

Increase to

Base Rates

Residential

General Service

Total Retail

7.96%

3.29%

5.74%

11.34%

7.03%

9.26%

19.30%

10.32%

15.00%

I also provide the proposed changes to residential rate schedules, which include a

continued emphasis on time-of-use rates. The three primary rate options proposed for

residential customers will have lower kilowatt-hours (kph) charges, a higher basic

service charge, and a demand charge. The time-of-use on-peak hours will be revised to

3 p.m. to 8 p.m. weekdays to better reflect the highest system load hours and to help

address the "duck curve" issue, i.e., low loads at mid-day with rapid load building in the

late afternoon and early evening, which has arisen in the Western power markets in non-

summer months. The time-of-use kph charges will also be revised to better reflect the

cost of service by reducing the difference between the on-peak and off-peak rates.

Specifically, the three primary residential rate options are three-part rates which include

a service charge, a kW demand charge applied to on-peak hours, and time-of-use kph

energy charges. The proposed charges for rates R-1, R-2, and R-3 are shown in Figure

2.

3

I



1 Figure 2 Proposed Rates for Residential Customers

2 Rate R-l Rate R-2 Rate R-3

3 0,789 0.477 0.789

4

l. Basic Service Charge

for typical month

($-day)

($-month) 24.00 14.50 24.00

5
Demand Charge

6
Summer on-peak 6.60 8.40 16.40

7

($-kW)

($-kw) 6.60 8.40 11.50Winter on-peak

8

9

10

3. Energy Charges

Summer on-peak

Summer off-peak

Winter on-peak

Winter off-peak

($-kWh)
($-kWh)
($-kWh)
($-kwh)

0.15160

0.08070

0.12730

0.08070

0.15160

0.08080

0.12730

0008080

0.09090

0.05475

0.06670

0.05475

1 2

13

1 4

15

1 6

17

In addition, customers with extra-small usage below 600 kph per month - customers

in apartments, manufactured homes, or other small dwellings - will have an additional

rate option, R-XS, having a basic service charge of $18 per month on average, no

demand charge and a flat energy charge of $0.l0234 per kph for all hours and seasons

Rates R-l and R-2, and R-XS will not be available to new partial requirements

1 8 customers (customers with on-site generation).

1 9

20 APS expect s  t o r ecommend incrementa l  i ncreases  i n  t hese  demand charges  i n  fu ture  r a t e

21 cases  to a  level  closer  to the thi rd res ident ia l  ra te  opt ion.

22

23

24

25

For  a l l  t h r ee  r a t e  op t i ons ,  t he  demand  cha r ge  i s  ba s ed  on  t he  max i mum us age  ave r aged

ove r  on e  h ou r  d u r i n g  t h e  3  p . m .  t o  8  p . m .  on - p e a k  h ou r s . We e k d a y of f -p e a k  h ou r s ,

weekends  and  des i gna t ed  hol i days  woul d  be  exempt  fr om any demand  cha r ges .

26

27

28

4

i
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APS is also requesting changes to specialty rates and rate rider options. First, APS

proposes to simplify the discount structure for the limited-income bill discount program

and provide for increased program funding through a pro forma adjustment to Test Year

revenue. APS also proposes to consolidate experimental rate schedule CMPW-01 with

the Solar Partners Program described by APS witness Scott Bordenkircher. A new

out is also proposed. I

dynamic-rate program. APS's proposal for new solar customers includes a modified net

section to Service Schedule I addressing Automated Metering Infrastructure (AMI) opt

Peak Event Pricingdiscuss APS's outlook for the optional

metering program and service under the third rate option, rate R-3, outlined above. APS

also proposes to grandfather qualifying existing solar customers to remain on their

current rate with the frozen net metering program in place today.

I provide the proposed rate changes for business customers, which include:

Improving the time-of-use rate options to work better with the operating

schedules of many businesses,

Introducing a generation aggregation pricing option for large customers with

multiple sites,

Introducing a high load factor rate for the Company's largest customers and an

economic development service schedule as sponsored by Mr. Snook,

Increasing basic service charges, and

Adding a demand charge component for extra-small business customers.

Street lighting rates will be revised to emphasize adoption of new LED lighting fixtures

and to encourage more customers to own and maintain their street lighting equipment

Existing high pressure sodium and low pressure sodium fixtures offered under rates E

47 and E-58 will be frozen and will not be available to new customers.

3
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All of the proposed changes are significant first steps consistent with APS's Long Range

Rate Plan sponsored by Mr. Snook. This plan envisions a future where homes and

businesses are effective resources for providing future power needs and reducing the

need for additional central station power plants and other grid investments. The

resource potential includes customers' adoption of a variety of new and continually

improving technologies such as home energy controls, integrated thermostats and

appliances, advanced air-conditioning and other equipment, distributed generation with

energy storage systems, and electric vehicles.

Most of our other business rates today already include a demand charge component and

generally provide effective price signals for new technology. Therefore, APS is only

proposing modest changes to these rates.

To make this work, APS must provide effective prices that both reflect cost and incept

the right technologies - those that provide flexibility for APS generation requirements

and are most effective in reducing APS summer peak demand, which drives so much of

the Company's grid costs. with effective price signals, APS can create a solid platform

supporting new technologies for homes and businesses and enable effective transactions

that are beneficial to all customers.

The Company's current residential rates do not provide effective price signals for new

technologies or provide a platform for using the home as a future resource. They are

based on decades-old designs that were developed when metering equipment was more

limited and customers had few, if any, options to invest in home technologies.

25

26

27

I discuss that these old rate designs do not adequately reflect the costs or even the

services that utilities provide, The latter include basic services for accessing the grid

28
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1

2

and receiving electrical service each month, a demand or capacity service for the grid

infrastructure investments like power plants, transmission lines, substations, and local

distribution equipment necessary to serve the customer's load, and an energy service for

the fuel and other variable costs of the actual electricity consumed in a month.

The grid infrastructure is sized to accommodate the customer's maximum electrical

draw or "demand" in any hour, as measured in kw, not the total monthly energy

consumption, which is measured in kph. Old two-part rate structures include a monthly

service charge and a kph charge that are misaligned with the utility's costs to serve

customers because they attempt to recover all of the grid investment costs and some of

the basic service costs with volumetric kph energy charges, instead of kW demand

charges and monthly service fees. By doing so, the charges on the bill do not accurately

reflect the services provided to the customer.

In contrast, a three-part rate rewards customers for reducing both their energy and their

demand. Furthermore, under the three-part rate, the bill savings for the demand and

energy charges will be linked to reductions in both the utility's grid costs and energy

costs and therefore will reduce any adverse impacts on other customers. Conversely,

under a two-part rate the customer's bill savings are not linked to the utility's total cost

savings, but only to the energy savings, which will result in in-recovered grid costs that

are shifted to other customers in the form of higher rates.

From the customer's perspective, a two-part rate typically only provides one opportunity

for a customer to save on their bill - by reducing their total kph consumption. If the

kph charges vary by time-of-use, then the customer can also save by shifting their

usage to off-peak hours. Under a three part time-of-use rate the customer has three

opportunities to save reduce consumption, shift kph and kW demand to off-peak

7
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hours, and lower the on-peak demand through simple behavioral changes such as

staggering the use of major appliances or by load savings devices such as load

controllers, smart thermostats and other technologies.

4

5

6

7 Economically inefficient.

8

9

10

12

In short, the old two-part rate designs are economically inefficient, ineffective in

reducing a utility's total costs to serve customers, and ultimately unfair.

Two-part rate designs are inefficient because they do

not provide the right price signals for when and how customers use electricity.

Nor do they provide the correct incentives for customers desiring to invest in

distributed technologies because such technologies will not be rewarded for, or

focused on, reducing demand-related grid costs. Both of these issues will result

in the inefficient use of and inadequate funding for the grid.

13

14

15

4

16

17

18

19
I
I

20

21

22

Ineffective. For similar reasons, the two-part rates are also ineffective in

reducing a utility's overall costs because they do not effectively incant customers

to lower their monthly demand. As a result, the rates would likely only reduce

the utility's energy-related costs, such as fuel, and not the demand-related costs,

which include all of the extensive grid investment costs.

Unfair. The two-part rates are ultimately unfair because they result in one group

of customers paying the costs to serve another group of customers. This is a

direct result of using two billing elements to recover the cost of three discreet

and different utility services: basic services; demand-related grid services; and

energy-related services.

23

24

25

26

27

APS has extensive experience with residential three-part demand rates. APS has offered

a three-part demand rate to residential customers for decades and is currently sewing

approximately 120,000 customers on the rate. Customers on these rates have

demonstrated they can respond to demand charges and manage their monthly demand on

28
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1 their bill. When customers switch to the rate, they typically reduce both their demand

2 and energy consumption.

I conclude that residential rates should be reformed and modernized to better align rates

with costs, provide appropriate price signals to customers, and improve the efficient use

of, and funding for, the grid.

Another part of my testimony reviews APS's current cost of service, rates and proposed

revisions. I note that the costs to serve residential customers include :

service costs such as meters, point of delivery equipment, trans fonners

and billing and customer service costs,

Basic

Demand-related costs such as capital infrastructure investments for power

plants and the transmission and distribution grid, and

Energy-related costs such as fuel and purchased power.

However, APS's current residential rates recover some of the basic service costs and all

of the demand costs through kph energy charges, rather than monthly service charges

and kW demand charges respectively.

APS's proposed revisions to residential rates are consistent with the objectives of our

Long Range Rate Plan. For example, the proposed rate designs improve the recovery of

basic service costs through the monthly service charge, rather than through a kph

energy charge and expand the use of kW demand charges to recover a portion of

demand-related costs.

APS also proposes to implement the new rates over a transition period to allow time to

inborn customers about the rate changes. Meanwhile, APS's existing rates would be

3
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transition plan are provided by APS witness Stacy Derstine.

revised to reflect the allocated revenue increase awarded in the rate case. Details of the

As provided in SFR H-1, APS is requesting an overall increase in retail revenue of

$165.9 million or 5.74%. The Company is also requesting to transfer $267.6 million of

1;EQUE§TED _n~1cR1;AsE A_ND A__LLOC_AT1Q_N TO_RAT_E cL,A§sE§

WHAT IS THE COMPANY REQUESTING FOR AN OVERALL INCREASE IN
RETAIL REVENUE?

retail revenue that is currently recovered in annual adjustor rates to base rates. This

over adjusted Test Year base revenues. Because this transfer of adjustor revenue to base

rates has no net impact on the overall retail revenue, the overall net increase to retail

results in a total increase in base rate revenue of $433.4 million which is a 15% increase

revenue is 5.74%.

HOW IS THIS REQUESTED INCREASE IN REVENUE ALLOCATED TO THE
VARIOUS RATE CLASSES?

16

17 A.

18

19

The requested increase in retail revenue, the transfer of adjustor revenue into base rates

and the resulting increase in base rates for each major customer rate class are provided

in Table 1. Additional detail for each specific retail rate is provided in SFR Schedule H-

20 I. As shown in Table l, APS is requesting an average revenue increase in base rates of

21
8

22 I

23 !

19.30% for residential rates, 10.32% for general service, 17.02% for water pumping, and

10.10% for dusk to dawn area l ighting and street l ighting serv ice. The requested

increases for individual rate schedules within these classes also vary from the overall

24 class average.

25

26

27

28

10



Net

Impact

7.96%

0.04%

4.04%

6.04%

6. 14%

6.04%

8.99%

7.03%3.29% 10.32%

17.02%
lo. lo%

l 1.28%

4.36%

5.74%

5.74%

3.29%

5.74%

5.74%

5.74%

1 Table I Requested Increase in Retail Revenue, Base Rates, and Net Impact

2 (% Adj used Test Year Revenue)

3

4

5
Class

Requested

Increase to

Retail Revenue

Transfers Hom

Adj Astor Rates

to Base Rates

Requested
Increase to
Base Rates

6
Residential 7.96% l 1.34% 19.30%

7

8

I

4
4

General Service:

9

10

Extra-small, Small

Medium

Large

Extra-large

GS - Schools

House of Worship

0.04%
4.04%

6.04%
6. l4%
6.04%
9.04%

8.57%
7.64%
5.09%
4.70%

9.34%
l 1.32%

8.61%
11.68%
11.13%
10.84%

15.38%
20.31%

12
Subtotal

13

14
Irrigation

Outdoor Lighting

15
Total Retail 5.74% 9.26% 15.00%

16

17 Q. WHAT FACTORS WERE CONSIDERED IN
ALLOCATION OF REVENUE RESPONSIBILITY?

DETERMINING THIS

18

19 A.

20

2]

22 t

23

24

APS was guided by the overall public interest in deriving the proposed rate increases for

each customer class. This included the cost of service and the revenue deficiency, or the

percent of cost of service recovered by the revenue, which served as a general guide in

allocating the overall increase to the various rate classes. In addition, the Company

considered gradualism, where the intent is to moderate the impact on any single

customer class.

25 1
r

26

27

28
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4

6

5

7

HOW DID THE COST OF SERVICE FACTOR INTO THE ALLOCATION OF
RATE INCREASES?

In the cost of service study (COSS) sponsored by Mr. Snook, APS computed the Test

Year costs, or revenue requirements, to serve various classes of customers and compared

them with the Test Year revenue received from these classes. The difference between
\

8

revenue and revenue requirements measures the revenue deficiency for each class.

Furthermore, a percent of cost to serve, which is the revenue divided by the cost of

service, was derived for each class as discussed and provided by Mr. Snook.

9

10

12

13

14

15

In general, rate classes which were most deficient in recovering their cost of service, or

which had the lowest percent of cost to serve, received a relatively higher increase.

Conversely, rate classes that were least deficient in cost recovery and had higher percent

recoveries of cost to serve received a relatively lower allocated increase. The requested

base rate increases and percent recovery of cost to serve by class both before and after

the rate increase are provided in Attachment CAM-02DR.

16

17 Q. DID THE COST SHIFT FROM SOLAR NET METERING IMPACT THE
REVENUE ALLOCATION?

18

19 A. Yes. A large part of the revenue deficiency for the residential class was the result of

20 cost shifts from solar net metering customers to all other residential customers. The

21

22

revenue deficiency from solar net metering during the Test Year was $18.5 million,

which consists of the cost shift from new residential solar customers since 2010, the Test

23

24

25

26

27

Year from the last rate case to 2015, the current Test Year. This deficiency causes a

1.25% increase in base rates above any other recovery of cost increases sought in this

rate case. As shown in Table 1, the overall requested increase for the residential class

was 2.22% above the average increase for all customers. This difference was, therefore,

significantly impacted by the solar cost shift.

28
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1 Q. IS THERE A SIMILAR IMPACT FROM ENERGY EFFICIENCY?

Typically, yes. But the net bill impact on other customers is likely to be relatively lower

than the impact from rooftop solar. Under a two-part rate structure, residential energy

efficiency programs also create a revenue deficiency which is shifted to other customers.

Some programs however, can reduce peak demand, including, for example, programs

that focus on efficient air-conditioning. Such programs limit the revenue deficiency by

reducing both fuel costs and grid capacity costs.

Moreover, because the participation in energy efficiency programs is more widely

spread across all customers, compared with rooftop solar, and the reduction in monthly

energy consumption and the resulting bill savings from the typical customer is

considerably less, the effective cost shift to others from a customer that adopts energy

efficiency is likely to be much lower than the impact from rooftop solar.

15 Q. WHAT IMPACT IS THERE ON CLASS REVENUE REQUIREMENTS FROM
THE RESIDENTIAL RATE DESIGN REFORMS DESCRIBED LATER IN
YOUR DIRECT TESTIMONY?

17 A. None. The reforms are revenue neutral on a class basis. That is, there is no net impact

on the residential customer class.

20 Q. PLEASE EXPLAIN HOW GRADUALISM FACTORED INTO THE PROPOSED
RECOMMENDATIUN.

22 A. As mentioned, APS applied gradualism (or rate stability) in determining the

recommended rate increases by specific customer classes. The objective is to avoid

major rate increases or shocks for particular classes where the current revenue is well

below their cost of service. For example, a significantly higher rate increase could have

been justified for the residential class based on the cost of service compared with the

Company's request.

13
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A.

v.

As discussed above, the Company is recommending an increase of 19.30% in base rates

residential customers more in line with cost of service over time. This type of tradeoff

considerations and tradeoffs are still germane today.

still leave residential customers below the cost of service. The goal is to gradually bring

rates. This requested increase is above the proposed system-average increase, but will

for the residential class, which is a 7.96% overall impact after the reduction in adjustor

seminal work "Principles of Public Utility Rates." The Company believes that such

in rate design objectives was succinctly discussed by Bonbright as early as 1961 in his

In general, APS proposes the following changes to retail rates:

PLEASE SUMMARIZE APS'S MAJOR RATE PROPOSALS.

KEY RETAIL RATE PROPOSALS

2.

4.

3.

5.

6.

1.

use rate options, and a non-time-of-use rate option for customers with extra-

New rate options for general service customers that include an improved time-of-

Streamlined rate choices for residential customers, which include three time-of-

customers,

Expanded use of a demand charge for residential and extra-small business

Increases in basic service charges to better reflect costs,

small usage,

Revisions to kph charges for residential rates to better reflect costs,

customers with multiple accounts,

A menu of  options for outdoor l ighting customers that focus on new LED

use rate for small, medium, and

load factor customers and an aggregation rate discount for large business

large business customers, a rate for extra-high

25 technologies; and

26 7. Modification of the net metering program going forward, while providing a

27 grandfathering program for qualifying customers with existing rooftop solar.

28
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HOW DO THE PROPOSED RATE CHANGES REFLECT THE LONG RANGE
RATE PLAN?

APS's proposed rates reflect the principals in the plan because they seek to:

Modernize rates to enable new technologies and reflect the continued value of

the electricity delivery system,

Improve rate fairness among customers by aligning rates with the cost of service

minimizing/eliminating embedded subsidies,

Provide rate gradualism and bill stability for customers by managing overall rate

levels and thoughtfully transitioning to new rate designs, and

Enhance customer satisfaction by providing fewer but more meaningful rate

choices.

15 A.

14 Q.

13 . I
. •

.

I

Today, most, if not all, electric utilities have residential rates that are not aligned with

WHY SHOULD RESIDENTIAL RATES BE REFORMED?

RE§1QENT;AL_RA1E REFO8M

the types of costs necessary to serve the customers. Rather, rates reflect aging

outmoded designs that may have made sense in the past when metering technology was

limited and customers had no interest or options to invest in distributed technologies

However, today automated meter infrastructure (AMI) offers significant flexibility in

residential rate design and allows energy-usage information to be integrated with home

controls and smart appliances. Also, customers now have meaningful opportunities to

invest in distributed generation, energy storage, electric vehicles, smart thermostats and

appliances, home energy controls, advanced HVAC systems, and other new

technologies.

It is imperative that APS has new rate designs that:

Incept the technologies that reduce both demand and energy,

15

3

8
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10

12 A.

11 Q.

14

13

15

16

17

18

19 Q.

4

2

3

9

7

6

5

8

1

All of these factors will result in the improved use of, and funding for, the electrical

grid.

kph energy charges to recover demand-related costs

HOW ARE RESIDENTIAL RATES AND COSTS CURRENTLY MISALIGNED?

poles, transformers, and generating plants, which are by far the predominant cost to

serve residential customers. contrast, these grid costs are recovered through kW

demand charges or monthly service charges for most non-residential customers like

businesses, schools, colleges, hospitals, and government buildings,

Residential rates and costs are currently misaligned because they rely on volumetric

WHAT IS THE DIFFERENCE BETWEEN ENERGY AND DEMAND?

electricity;

Reflect the types of services provided by the utility and the costs for those

services, and,

Provide accurate price signals for incepting how and when customers use

Provide opportunities for customers to save on their bill without shifting costs to

other customers.

In

grid investments, like wires,

21

22 r

Energy is the total consumption of electricity over a billing month, measured in kph

(1,000 Watt-hours). Demand is the instantaneous electrical draw of a customer's load at

a single point in time, measured in kW (l ,000 Watts).

23

24

25

If you turned on ten 100-Watt lightbulbs at the same time they would draw (or demand)

l kW at that instant. If you left them all on for five hours they would consume five kph

26 of energy (l kW used over five hours).

27

28

16
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1 Q. WHY IS THIS DISTINCTION IMPORTANT?

3
i
i

4

Demand and energy drive different costs of service, both of which are necessary to serve

customers. The size of the grid necessary to serve the home is driven by the home's kW

demand. This includes infrastructure investments in power plant capacity, wires, poles,

5 substations, transformers, and other capital equipment.

6

7

8

9

For example, a home that draws a maximum load of 8.0 kW in one hour requires 8.0 kW

of grid investment to serve it, regardless of the overall energy consumption during the

month.

10

Other costs, such as fuel and variable operation and maintenance costs, are largely

12

13

14

driven by a customer's total kph energy consumption over the month. In this same

home, the customer's average load over all of the hours in a month may be more like 2.5

kW per hour, which would equate to 1,825 kph (2.5 kW x 730 hours in a month).

15

16

17

18

19

20

21

22

Suppose the customer goes on vacation for two weeks and reduces their monthly kph

energy consumption but sti l l  drew 8.0 kW demand sometime during the other two

weeks. What costs would they reduce? They would certainly reduce the fuel and other

variable costs needed to serve them because of  the reduct ion in monthly kph.

However, they would still require 8.0 kW of grid services for the home because they still

drew 8.0 kW of demand during some hour before the vacation. Stated another way, the

fixed infrastructure doesn't go away just because the customer leaves for a couple of

23 weeks.

24

25 Q. HOW DOES THIS TRANSLATE TO THE RATES?

26 A.

27

In a sense, the utility provides the customer with three types of services: basic services

for connection to the grid each month, kph energy, and kW demand. Today, business

28
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10

12 Q.

15

16 Q.

ll VII.

13 A.

14

2

4

9

3

5

6

7

8

l customers, other than extremely small accounts, are charged separately for these

services through a three-part rate. The customer pays for basic services through a

monthly service charge, energy services through a kph energy charge, and demand

services through a kW demand rate.

In contrast, residential customers are typically billed through a two-part energy rate,

where the energy services, demand services, and some of the basic services are billed

with a kph energy charge, and a portion of the basic services with a monthly service

charge.

APS has significant experience with residential three-part demand rates. We currently

have 120,000 customers, or l 1.5% of total customers, on a demand rate.

APS'S R]8§IDEN_TIAL THREE-BART DEMAND RA_TES

WHAT IS APS'S EXPERIENCE WITH RESIDENTIAL DEMAND RATES?

APS has offered residential demand rates for more than 35 years.

HOW LONG HAS APS OFFERED THESE RATES?

18

19 Q. WHY WERE DEMAND RATES FIRST ADOPTED?

20 A.

21

22

1

i23

24

APS's earliest three-part demand rate dates back to 1981. At that time, the Arizona

Corporation Commission (ACC or Commission) in approving the rate, stated that a

residential rate based primarily on each customer's kph energy consumption "ignores

the fact that the cost of providing electric service is increasingly a function the demand

for electricity places on the system rather than total power consumed."'

25

26

27
1 ACC Decision No. 51472 at Finding of Fact No. l (October 21, 1980).

28
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The Commission further recognized that including a demand component in the

residential customers' bills would provide "an incentive to customers to manage their

electric load in a manner that can result in lower electric bills for the individual

customers and equally important, a reduction in APS peak demand which can have the

effect of reducing the need for expensive additional generating facilities."2

"Due to the introduction of an explicit demand charge, residential air-conditioning

customers who are billed under the Ec-l rates have a price signal that higher use at any

particular time will result in higher bills. In response, over 7,000 Ec-l customers

installed load control devices during 1986. Since much residential use is at the system

peak, these customers reduced APS's summer peak demand by 10.8 MW."3

13 Q. CAN CUSTOMERS RESPOND TO DEMAND CHARGES?

14 A. Yes. While the experience varies for each customer, we have found that customers do

respond to demand price information. Some customers maximize their bill savings by

actively managing their demand through investments in home energy controls, efficient

appliances, HVAC systems, and other devices. Others reduce their demand by changing

their energy usage behavior and patterns, such as avoiding using major appliances at the

same time to lower the maximum electrical draw of the home during the month.

There are admittedly some customers who are not interested in any of the specific

components of the electric bill, including the demand charge, they are only concerned

that the total seems to be reasonable and comports to some typical expected amount

These customers do not try to actively manage their bill. However, many of these

customers still save on their bill under a demand rate because their electrical usage

27 .¢ 2 14. at Finding of Fact No.3.
3 Arizona Pub. Serv. Co., 91 P.U.R.4th 337, 377 (Ariz. C.C. Apr. 1, 1988).
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2
»

patterns naturally benefit from a demand charge. For example, they may have a lower

maximum kW draw in any hour in relation to their monthly kph energy consumption.

3

4 Q.

A.

WHAT KIND OF DEMAND SAVINGS HAVE CUSTOMERS ACHIEVED?

5

6

7

8

9

10

It varies by home. We looked at a large group of customers that switched to the three-

part demand rate and found that on average customers on the three-part rate reduce their

monthly demand by 3% to 4% depending on the season. And, those that actively

manage their demands have achieved demand savings of 10% to 20% or more. These

customers also tend to save on their on-peak and monthly kph usage through the

various measures deployed and behavior responses to the rate.

12 Q.

13 A.

HAVE CUSTOMERS ON DEMAND RATES SAVED ON THEIR BILL?

14

15

16

Typically, yes. APS found that more than 90% of the customers in our study group that

switched to the demand rate saved on their monthly bill. Sixty percent of the customer

in the study saved on their demand and energy. The average bill savings was 9% and

the top 25% saved more than 20% on average (excluding taxes and adjustments).

17

18 Q. WHAT CAUSES THESE BILL SAVINGS?

19 A.

20

21

The three-part rate structure rewards customers for reducing both their demand and

energy. And because it's a time-of-use rate it also provides savings for shifting usage to

the of f -peak hours.

22

23

In essence, APS's three-part rate provides customers three

opportunities to save on their bill. In comparison, the Company's two-part inclining

- namely, reducing the total monthly

24

block rate only provides one opportunity to save

kph energy usage.

25

26

27

4 The group included all customers residing in the phoenix metro region that switched from a two-part
time-of-use energy rate to a three-part time-of-use demand rate between 2012 and 2014 with at least one
year of billing information under both rates. The group was approximately 1,000 customers.

28
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IS THIS A WIN-WIN SITUATION OR ARE THESE BILL SAVINGS SHIFTED
TO OTHER CUSTOMERS?

3 A. As discussed earlier, when a customer reduces their demand and energy they reduce

both future grid investment costs and the fuel and other variable costs necessary to serve

them. If the service charge and demand charges in the three-part rate fully recover the

grid investment costs to serve the customer, then the bill savings of one customer would

not ship costs to other customers.

In contrast, as discussed, a two-part rate only incepts a customer to reduce their monthly

kph consumption, not their demand. In this case, only the fuel and other variable costs

are reduced, typically not the grid investment costs. But the customer is rewarded as if

they had reduced both types of costs. This "over-reward" is paid for by other APS

customers, hence a cost shift.

15 a m. 8ESIQEN1IAL_ RATES

16 Q. PLEASE DESCRIBE APS'S CURRENT RESIDENTIAL RATES.

17 A. APS currently serves more than one million residential customers with a variety of rate

schedules and options including:

Inclining block rate,

Two time-of-use (TOU) energy rates,

Two TOU demand rates,

Super peak TOU rate,

Two dynamic rate options, and

TOU rate for electric vehicles.

Optional Rider Rates are available for special requirements or services such as on-site

renewable generation, green power, limited-income, and medical equipment discounts,

21
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2

and other specialized or experimental programs. A complete list of.the current and

proposed rate schedules and riders are provided in the SFR Index to Rate Schedules.

3

4 Q. CAN CUSTOMERS CHOOSE A RATE PLAN?

5 A.

6

7

8

Yes. Residential customers can choose from any of the options listed above including a

non-time-of-use rate, a TOU energy rate, and a TOU demand rate. In fact,

approximately l 1.5% of APS's customers have chosen a TOU demand rate and another

43% a TOU energy rate.

9

10 Q. PLEASE DESCRIBE THE COSTS TO SERVE RESIDENTIAL CUSTOMERS.

A.

12

13

14

15

The COSS provided in SFR "G Schedules" and other relevant information shows that

APS's costs to serve residential customers include power supply and fuel costs,

transmission infrastructure investments and ancillary services, local grid infrastructure

cost for delivering the energy to the home and hookup costs such as some secondary

service costs, meters, meter reading, billing and customer care.

16
8

17 Q. ARE APS'S CURRENT RESIDENTIAL RATE STRUCTURES ALIGNED WITH
THE COST OF SERVICE?

18

19 A.

20

21

22

23

24

25

26

No. While the overall proposed level of cost recovery for each residential rate class

appears to be somewhat consistent with the overall class cost of service, the current

residential rate structures are not aligned with the different costs or services provided, as

discussed. Specifically, the two-part rate structures recover grid infrastructure

investments through volumetric kph charges, even though the costs are determined by

the size of the home's electrical draw (or demand), not the monthly kph consumption

Likewise, even some of the basic service costs are recovered through kph charges

rather than through the basic service charge,

27

28 <
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DO THE CURRENT RATES PROVIDE ADEQUATE INFORMATION FOR
CUSTOMERS WISHING TO INVEST IN HOME TECHNOLOGIES?

No. At best that information is only partial.

5 Q. PLEASE EXPLAIN.

6 A. The current two-part inclining block rate, for example, has a kph price that increases

with higher levels of monthly kph energy usage. Customers with higher than average

monthly usage pay a rate that is higher than average, customers with lower usage pay a

rate that is lower than average. Therefore, the incentive for customers to adopt

technologies that reduce energy usage varies considerably for each customer.

In addition, this inclining block rate structure does not reflect cost of service - the cost

of service is not higher for homes with higher monthly kph usage on a per unit basis. A

large car may consume more gas, but the cost per gallon is the same for all cars (for the

same octane product).

3+

5

The existing two-part time-of-use energy rates are an improvement over the inclining

block rate because they incept technologies that focus on reducing energy consumption

during on-peak hours. However, this is still only a partial improvement because, like the

inclining block rate, the time-of-use energy rates fail to provide any incentive for

reducing kW demand, which is a key driver of infrastructure capacity costs. As a result,

the home technologies incepted by the current inclining block and time-of-use energy

rates are not likely to result in meaningful reductions in future infrastructure costs. They

will reduce the future fuel costs for generating electricity, but not the cost for the power

plant itself. Any impacts on the latter will only occur by happenstance or luck.

23



1 Q.
I

HOW ABOUT THE EXISTING TIME-OF-USE DEMAND RATES? f

2 A.

3

4

They are better aligned with COS. The existing three-part time-of-use demand rates

also provide the best incentives for home energy technologies. They incept technologies

that focus on reducingboth on-peak energyusage and on-peak demand, thus providing a

5 much higher resource value.

6

7 Q. WHAT CHANGES TO RESIDENTIAL RATES DOES APS PROPOSE IN THIS
RATE CASE?

8

10 1,

APS proposes the following specific changes to residential rates:

Cancel the inclining block rate E-12.

Revise the current TOU energy rates as follows:

12

13

Consolidate TOU rate schedules ET-l, ET-2, ET-Super Peak, and ET-EV

for electric vehicles into one TOU rate with a small demand charge,

14 weekdays, excluding

15

Revise the on-peak hours to 3 p.m. to 8 p.m.

designated holidays, for both winter and summer seasons,

16

17

18

Increase the number of off-peak holidays;

Reduce the difference in on-peak and off-peak prices from 4:1 to 2:1 in

the summer months,

19 Increase the basic service charge,

20

21

22

23

24

25

Add a small demand charge;

Reduce the average kph charges, and,

This rate is not available to partial requirements customers (with on-site

generation).

Create a new TOU demand rate option with the following features:

A lower service charge and a demand charge in between the other two

26 TOU demand rates;

27

28

24

2.

3.

Ill



The same on-peak hours of 3 p.m. to 8 p.m. as the other proposed rates

and

4.

This rate is not available to partial requirements customers.

Revise the current TOU demand rates as follows :

Consolidate the TOU demand rates ECT-2 and ECT-IR into one TOU

demand rate,

Revise the on-peak hours to 3 p.m.

proposed TOU demand rates,

Increase the basic service charge, and

to 8 p.m., consistent with the other

5. a new like apartments

manufactured homes, and other small dwellings with the following features:

Create

Retain a moderate demand charge.

rate option for extra-small customers

6.

A service charge,

A flat kph charge for each season,

No TOU or demand charges,

Eligibility only for customers with average monthly usage of 600 kph or

less, and

This rate is not available to partial requirements customers.

Allow qualifying grandfathered customers with renewable generation to stay on

a current rate structure as follows :

The current rate design options E-12 inclining block, ET-1 and ET-2

time-of-use energy and ECT-lR and ECT-2 time-of-use demand rates

will be available through the grand fathering period.

All of the charges (the basic service charge, kph charges, and demand

charge, if applicable) will be increased by an equal percent to reflect the

targeted revenue increase for the residential class.

25

Lu  l l
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13
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14

15

17

16

18 Q.

19 A .

2

4

6

3

9

7

8

5

1

I

I

r

9.

Specifically, the three primary residential rate options are three-part rates which include

a service charge, a kW demand charge applied to on-peak hours, and time-of-use kph

WHAT IS THE PROPOSED NEW MENU OF RATE CHOICES?

12.

11.

10.

Grandfathered customers will be able to stay on the current frozen net

metering program or move to the modified net metering program for

solar customers during the grandfathering period.

Simplify the discount programs for limited income customers and provide

increased funding for growth in participation.

Continue the peak event pricing program, revised with new critical hours of 3

p.m. to 8 p.m., to be consistent with the proposed time-of-use hours, cancel peak

time rebates.

with the AMI metering and remote meter reading communication system,

customers will be charged a one-time installation fee and a monthly meter

Offer alternative metering service for customers that do not want to be served

reading fee.

Cancel the optional LFCR opt-out having a higher basic service charge.

Modify the net metering program for new solar customers.

Convert the Flagstaff solar experiment into the Solar Partners Program and

discontinue Rate Rider Schedule CMPW.

21 energy charges as follows:

22

23

24

25

26

27

28

26
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l Figure 2 Proposed Rates for Residential Customers

2 Rate R-1 Rate R-2 Rate R-3

3 0.789 0.477 0.789

4

l. Basic Service Charge

for typical month

($-daY)

($-month) 24.00 14.50 24.00

5
Demand Charge

6
6.60 8.40 16.40

7

Summer on-peak

Winter on-peak

($-kW)

($-kW) 6.60 8.40 11.50
8

9

10

3. Energy Charges

Summer OI]-pcak

Summer off-peak

Winter on-peak

Winter off-peak

($-kWh)
($-kWh)
($-kWh)
($-kWh)

0.15160

0.08070

0.12730

0.08070

0.15160

0.08080

0.12730

0.08080

0.09090

0.05475

0.06670

0.05475
12

13

14

15

Extra-smal l  customers l ike apartments or mobi le homes can choose any of these three

opt ions a long wi th  an addi t i onal  ext ra-sm al l  ra te that  has a serv i ce charge that  i s

increased over current average levels, no demand charge and no time-of-use pricing.

16

17 R-1, R-2, and R-XS are not available to partial requirement customers with on-site

18 generation.

19

20 Q. WHAT ARE THE PROPOSED DEMAND CHARGES AND HOW WILL THEY
BE MEASURED?

21

22 A.

23
ll

24

As shown in Figure 2 above, Rate R-l will have a demand charge of $6.60 per kw.

Rate R-2 will have a demand charge of $8.40 per kw. Rate R-3 will have a demand

charge of $16.40 per kW in the summer season and $11.50 per kW in the winter season.

25

26

27
z

28
I

I
I

I

5.

f

I

4
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2.
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14 A.

15

13

12 Q.

19

17

4

6

9

2

3

8

5

7

l

I

provision, which is commonly used for larger business customers.

In addition, the billed demand will be calculated on the highest demand averaged over a

one-hour period during the month. In contrast, the billing demand is calculated over a 15

minute period for all business customers excepting E-32 XS. The one-hour demand

calculation for residential customers is much more forgiv ing and should reduce the

PLEASE GIVE
CALCULATION?

variability in monthly demands.

Figure 3 provides an illustrative example of a customer's instantaneous demand, or draw

from APS's grid, over an hour, As illustrated, the instantaneous demand can vary

significantly throughout an hour, as motor loads start-up and then cycle or as various

appliances and dev ices are used for a few minutes or less. In this example, the

instantaneous demand varies from zero to 9 kW over the hour, while the average

demand, depicted by the horizontal line, is approximately 4.5 kw. Therefore, as stated,

using a one-hour demand calculation, as APS proposes for residential customers, will

lower the average billed demands, lower the variability of monthly billed demands, and

reduce the potential risk to customers from inadvertently setting a high demand.

The demand charges for all of the rates will only be applied to the on-peak hours, which

are 3 p.m. to 8 p.m. weekdays. Off-peak hours including the mornings, early afternoon,

nighttime, weekends, and designated holidays will be exempt from demand charges.

AN EXAMPLE

In addition, there wil l  not be any type of  ratchet

OF THE ONE-HOUR DEMAND

23
a

24

25

26

27

28

28
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1 l
| Figure 3 Illustrative Example of Instantaneous Versus One-Hour Demands
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13

14

15 Q . IS APS PROPOSING ANY ADDITIONAL MEASURES TO ENABLE
SMOOTH IMPLEMENTATION OF THE NEW TOU DEMAND RATES?

A

16

17

18

19

20

21

l
1
i
i22

23

24

25

Yes. APS proposes a demand limiter, based on a 15% monthly load factor, to protect

customers that set a high demand in relation to their overall energy usage in a particular

month. For example, if a customer using 1,000 kph a month typically uses a demand

5.5 kW but inadvertently sets a very high demand of 10 kw, this mechanism would bill

them for a lower moderated kw. APS believes that this type of inadvertent high

demand would be very unlikely given our experience with residential demand rates and

the one-hour calculation discussed above. Nevertheless, the Company proposes this

demand limiter mechanism as a "safety valve" for customers as demand charges are

proposed for a much wider group of customers.

26

27
The proposal sets a ceiling for the kW billed in any month, based a 15% load factor

calculation, which is an index of the relationship between kW demand and monthly
28

A.

i

I

29
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2

3

4

5

6

7

8

kph consumption. In this example, the 5.5 kW demand with 1,000 kph monthly

consumption represents a 25% load factor [l,000 kph / (5.5 kW X 730 hours in a

month)]. The proposed mechanism would limit this customer using 1,000 kph to a 9.1

kW billed demand, which is a 15% load factor. Therefore, even though their metered

demand was 10 kw, they would only be billed for the maximum amount of 9.1 kW

The load factor index adjusts this maximum billed kW to the level of monthly kph

usage - customers with higher usage would have a higher maximum billed demand

and the number of billing days in a month.

9

10 This demand limiter will not be applicable to partial requirements customers with on

site generation.

12

13 Q. HOW DOES THE PRCPOSED DEMAND CHARGES HELP CUSTOMERS GET
USED TO THE DEMAND CONCEPT?

14

15

16

17
4

418

The $6.60 per kW demand charge for rate R-l will only be about 21% of the total

monthly bill for most customers. For example, an average customer on R-l using 850

kph and 4.5 kW demand per month would be billed $30 per month out of a total bill of

$150.

19

20

21

22

23

24

For a higher load factor customer (lower demand for the same 850 kph energy usage),

the demand charge may be just 18% of the bill. Thus, if a customer inadvertently draws

more demand in a given month, the bill impact would typically not be significant. In

addition, APS's proposal to only measure demand during on-peak hours and to take the

average over a one-hour time increment also helps to moderate any adverse bill impacts

25
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per day ($24 per month), rate R-2 - $0.477 per day ($14.52 per month), and rate R-3

0.789 per day ($24 per month). Currently customers pay service charges ranging from

As shown in Figure 2, APS proposes the following basic service charges: for the extra-

small rate, R-XS, $0.592 per day, which is $18 per month on average, rate R- 1

WHAT ARE THE NEW BASIC SERVICE CHARGES PROPOSED BY APS?

On the other hand, the Rate R-1 with a lower demand charge is targeted at customers

that may not actively manage their monthly demands. And Rate R-2 has a demand

charge between the other two rates.

Therefore, it is closer to the ultimate ideal rate aligned with cost of service.

with the overall infrastructure investments required to serve a residential customer.

The three proposed demand rates will provide options for customers depending on how

actively they want to manage their monthly demands. For example, Rate R-3 has

demand charges that are about the same level as the current optional TOU demand rate,

ECT-2. This rate is designed for customers to actively manage their monthly demands

as another way of saving on their bill. The demand charges are more closely aligned

WHY IS APS OFFERING THREE DIFFERENT TOU RATES WITH DEMAND
CHARGES?

0.789
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$0.285 to $0.556 per day ($8.67 to $16.91 per month).

21

22

I
I

1
E
i

Q. WHAT COSTS DOES APS SEEK TO RECOVER THROUGH THE BASIC
SERVICE CHARGE?
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As discussed above, the service charge is appropriate for recovering standard costs

needed to serve the home - costs that don't vary with the home's month kph

consumption or kW demand. These costs include, for example, the service drop and

point-of-delivery equipment, the meter and meter reading system, the billing system and
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related costs needed to produce a monthly bill, the customer care system and related

operating costs. Furthermore, overhead costs such as grid operations, communications

and cyder security equipment should also be recovered through the service charge

because they are not driven by the size of a customer's electrical usage.
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In addition, there is certain grid equipment, such as the distribution transformer on the

pole behind the house, which is appropriate to recover through the basic service charge

While to some extent this equipment may vary with the potential electrical load in the

home, it is nonetheless dedicated to serve the particular home. If a customer reduces

their load in a particular month the excess capacity cannot be practically downsized or

temporarily moved to serve another customer.
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!13 Q. DO THE PROPOSED BASIC SERVICE CHARGES RECOVER ALL OF THESE

COSTS?
14 3

i

!15 A.3Iv
316

No. The proposed basic service charges recover more, but not all, of these standard

service costs. The basic service charge would have to be increased above the requested

17 amounts to recover all of these costs.

18

19 Q. WHY IS APS PROPOSING TO DISCONTINUE THE INCLINING BLOCK
RATE?
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APS's current inclining block rate (rate E-12) has four pricing blocks in the summer

season ranging from $0.097 to $0.173 per kph, the highest block price is about 80%

higher than the first block. As discussed above, this price difference is not based on any

difference in cost of service - it does not cost more per kph to serve a larger user than

a smaller one. In fact, the larger user has a lower unit (per kph) cost of service. Rather,

the difference only has the effect of discouraging customers with larger usage from
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APS's total retail load peaks in the late afternoon to early evening in the core summer

months, June, July, and August. However, during high-demand days the loads remain

The proposed change in on-peak and off-peak hours will better reflect APS's system

peak hours in the core summer months

curve" issue in winter months, which I define below.

distribution feeder lines and substations.

hours or potentially shift it to the off-peak period.

customers making

technology investments that help enable them to reduce kph usage during the on-peak

The proposed change in price differences will better reflect the difference in on-peak

and off-peak costs for

APS proposes to consolidate the on-peak hours to 3 p.m. to 8 p.m. weekdays, excluding

designated holidays, and to reduce the TOU price difference so that on peak prices are

1.2 to 1.9 times the off-peak prices for the various rate options.

APS currently has two TOU energy rates, ET-1 and ET-2, with on-peak hours of 9 a.m.

to 9 p.m. and noon to 7 p.m., respectively. The difference in on-peak and off-peak

prices varies by season and rate, ranging from on-peak prices that are 2.6 to 4.0 times

the off-peak prices.

PLEASE EXPLAIN THE PROPOSED CHANGES TO THE TOU PRICES AND
ON-PEAK HOURS.

provide resource value to help meet future energy needs.

In addition, the block pricing structure provides inaccurate and ineffective pricing

information to incept customer investment in the types of home energy technologies that

and provide more-accurate information
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It will also address the worsening "duck

the typical peak hours for residential
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r very high well into the mid to late evening, e.g., 7, 8, and even 9 p.m. In addition, many

residential distribution feeders peak in the mid evening, e.g., 7 to 8 p.m.
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While the on-peak period could be extended to 9 p.m. due to the high loads in core

summer months during that time, APS only proposes an on-peak period that extends to 8

p.m. to make it more user friendly for customers and provide a better opportunity to shift

load to off-peak hours.

8 l
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Q HOW DO THE PROPOSED TOU HOURS ADDRESS THE "DUCK CURVE"
ISSUE?
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The proposed TOU hours are designed to address the "duck curve"5 issues that have

emerged in the Southwest power market in recent years. This phenomenon, which is

caused by a dramatic increase in solar production across the desert southwest region,

results in an overabundance of excess power production during the day. This is the
3
8
I

15 belly of the duck. This phenomenon is also characterized by a rapid increase in
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generation requirements typically starting about 4 p.m. as solar production rapidly ramps

down, while customer load increases. That's the neck of the duck. This rapid change

cannot be efficiently handled with base load coal and nuclear resources. Instead it

requires more flexible natural gas units with fast-ramping capabilities.
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In addition during mid-day in the non-summer periods of the year, solar production is

high, but customer electrical requirements are low. This results in power prices during

late morning and afternoons that are very low or even negative, meaning that utilities are

actually paying other power companies to offload excess power during these hours.
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i 5 The "duck curve" is also addressed in the testimony of APS witness James Wilde.
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The proposed TOU hours of 3 p.m. to 8 p.m. will address the "duck curve" by

encouraging usage to be shifted to the belly of the duck - Noon to 3 p.m., and

discourage usage during the neck of the duck, 4 p.m. to 7 p.m. in non-summer months.
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I Q WHAT ADDITIONAL HOLIDAYS IS APS ADDING TO THE RESIDENTIAL

TIME-OF-USE RATES?
6

9
7 A.

3?
3
?
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Currently, there are 6 holidays that are included in the off-peak hours for some

3

residential time-of-use

9
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rates: New Year's Day, Memorial Day, Labor Day,

Independence Day, Thanksgiving, and Christmas. These holidays will be applied to all

of the new residential time-of-use rates along with four new holidays: Martin Luther

11 INJo King Day, Presidents Day, Cesar Chavez Day, which is March 31 , and Veterans Day.
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Q WHY DOES APS PROPOSE TO CONSOLIDATE THE ELECTRIC VEHICLE
RATE INTO THE TOU DEMAND RATES?
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14 3

15 A.
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The current electrical vehicle rate, ET-EV, is designed to encourage customers to charge

I
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16 their vehicles during the nighttime and early-moming hours. It does so by creating a

17 f
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super off-peak period - 11 p.m. to 5 a.m. weekdays - with a low kph energy price.

The concern is that, under the other existing rate options, customers may come home

and begin charging their electrical vehicles at 7 p.m. and put significant pressure on the

transformer and distribution feeder capacity in their neighborhood.
x
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22 APS believes that the proposed demand rate options will provide ample incentive for I
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customers to delay charging their electric vehicles until after 8 p.m. Therefore, a special

electric vehicle rate is no longer needed.
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DO YOU BELIEVE THESE RATE CHANGES WILL IMPROVE
ALIGNMENT OF THEIR RESIDENTIAL RATES AND COSTS?

THE

2 1
I

3 A Yes I do. I believe our proposed revisions to the residential rates will result in

substantial improvements in aligning the rate structures to costs and to the services
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For example, they improve the basic service costs that are recovered through the

monthly service charge, rather than through a kph energy charge, for all residential

rates. They also expand the use of three-part rates consistent with the type of design that

I detailed in the rate reform discussion. This rate design recovers basic services with a

monthly service charge, demand services with a kW demand charge, and energy

services with a kph energy charge, which results in bills that are highly aligned with the

costs and services provided.
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15 Q WHAT ARE THE BENEFITS OF THESE PROPOSED CHANGES?
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As discussed above, rate structures that are better aligned with costs will provide much

better price signals for customers that wish to invest in distributed technologies, smart

appliances, and energy controls in their home, and result in a more efficient use of and

funding for the grid. In particular, the three-part rate will provide an opportunity for

customers to save on both the demand and energy components on their bill. And these

bill savings will be aligned with a reduction in APS's demand- and energy-related costs,

which will minimize or eliminate any adverse impact on the rates of other customers.

23 2

24
Furthermore, because the proposed three-part rates will more closely match the cost of

service with the monthly bill for each customer the rates will be fairer for everyone.
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1 Q.
s
I WILL THE PROPOSED RATES FULLY ADDRESS THESE ISSUES?

1

l A.
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Not entirely, but it's a good start. As rates are restructured from two-part rates to three-

part rates, more of these grid investment costs are recovered through monthly service

charges and demand charges, rather than kph energy charges. As a result, the rate

subsidy for renewable generation, or any other home-energy technology for that matter,

will be addressed. APS's proposed rates recover some, but not all, of the grid

1

i
t

investments through service charges and demand charges.

reduced, but not eliminated.

Therefore, the issue is
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10 Q. PLEASE EXPLAIN.
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As discussed above, 75% of APS's costs to serve residential customers are grid

investments, which comprise about $105 per month of the average customer bill of |

$140. The monthly costs for metering, billing, connecting a customer to the grid and l

other basic services is in the range of $25 to $30 per month, depending on what's

included. The remaining infrastructure and fixed budget items would require a monthly

demand charge of approximately $15 per kW per month. Therefore, APS's proposed

monthly service charge of $24 and demand charge of $6.60 per kW for rate R-1 and

monthly service charge of $14.50 and demand charge of $8.40 per kW for rate R-2

recover some, but not all, of these costs. The proposed rate R-3 with a $24 monthly

service charge and seasonal demand charges of $16.40 and $11.50 recovers a higher

percentage of these fixed costs and is an even better alignment with the cost of service.

22
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23 Q. WHY ISN'T APS PROPOSING RATES THAT ARE FULLY ALIGNED WITH
THE COST OF SERVICE?

25 A. APS believes that the proposed rates will provide a significant step toward improved

alignment with cost of service while allowing customers time to get used to the new

rates, especially the demand charge component. The three-part rate structure will put
3
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1 residential rates on a path consistent with the Long Range Rate Plan, while incremental

improvements can be made in future rate cases.
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SPECIAL RESIDENTIAL RATES AND RIDERS l
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Q WHAT IS A RATE RIDER?
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A Rate Rider is an addendum to a retail rate that provides additional charges, credits, or

special billing provisions for specific programs or customer circumstances. Examples of

APS's Rate Riders include limited-income discount programs, optional green power

programs, dynamic rates like peak event discounts, and net metering and net billing

programs for customers with renewable generation. g
I
I
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12 Q PLEASE DESCRIBE
PROGRAMS.

APS'S LIMITED-INCOME BILL DISCOUNT
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APS provides two bill-discount programs for customers with limited income. The E-3

rate rider provides bill discounts for customers that are within 150% of the federal

poverty level. The E-4 rate rider provides a higher bill discount for similarly situated

customers with certain qualifying medical equipment that uses a lot of electricity. 83

I18

19
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I
Q WHAT IS THE CURRENT PARTICIPATION AND FUNDING FOR . THESE

PROGRAMS?
20
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21 A. The E-3 and E-4 programs had a combined participation of more than 88,000 customers

3
333
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and funding of $35.6 million for 2015, with the predominate share in the E-3 program.
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24 Q HAVE THESE PROGRAMS GROWN IN RECENT YEARS?
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Yes, the participation and funding for the limited-income discount programs have grown

significantly in recent years. For example, in 2010 the program participation was

64,000 customers with total discounts of $11 million. Thus the participation has
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for the E-3 program.

approximately $34 during the Test Year.

depending on the customer's monthly kph usage. Customers with lower usage (and

bills) get a higher percent discount than those with higher usage, while customers with

monthly usage over 1,200 kph receive a flat dollar discount amount, which is $31.75

Yes. Currently, the discount rate, which is a percentage of the customer's bill, varies

DOES APS ALSO PROPOSE TO REVISE THE DISCOUNT STRUCTURE?

the current mechanism for recovering these program costs.

participants are qualified. APS proposes to recover these costs from all customer

classes, allocated on kph, and collected through the System Benefits Charge, which is

additional discounts and an $800,000 cost adjustment for additional administration and

marketing costs, which includes income verification expenses to ensure that the program

$12.7 million.

for program growth through mid-year 2017 when new rates are expected to be

implemented. This sustained funding results in an additional revenue requirement of E

APS proposes pro forma adjustments to Test Year revenue and costs to provide funding

HOW WILL APS SUSTAIN FUNDING FOR THE PROGRAM GROWTH?

anticipates continued growth in participation and funding requirements in the future.

Yes.

DOES APS ANTICIPATE CONTINUED GROWTH IN THE PROGRAM?

2015 Test Year.

increased by 37% while the program funding has more than tripled from 2010 to the

Given the poverty levels in Arizona and the growth over the last five years, APS

This funding consists of an $11.9 million revenue adjustment for

The average monthly discount for all E-3 customers was
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APS proposes to replace this rather complicated discount structure with a flat $34

discount per month for all customers during the Test Year. Similarly the tiered

discounts for the E-4 program will be converted to a flat $57 discount per month, which

also reflects the average discount for that program today. In addition, the discounts will

be converted to daily discount amounts of $1.12 and $1.87 respectively and capped at

80% of the customer's bill before taxes and other governmental fees.

HOW DO APS'S LIMITED-INCOME DISCOUNTS COMPARE WITH OTHER
ARIZONA UTILITIES?

E

E

E

9 §
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§

g
E A. APS's current and proposed discounts are far greater than other Arizona utilities. For

11
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12 4
»
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:13

14

example SRP offers a discount of $21 per summer and summer peak billing cycles, and

a $20 discount per winter billing cycle. Tucson Electric Power Company currently has a

$9 discount or a grandfathered discounted limited income retail rate and has proposed to

increase this discount to $15 in their most recent rate case.6
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Q PLEASE DESCRIBE APS'S CURRENT EXPERIMENTAL DYNAMIC RATE
RIDERS.
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APS currently offers two "dispatchable" dynamic rate riders, peak event pricing and

peak time rebate, which provide an extra incentive for customers to be able to respond to

extremely high load conditions and system emergencies during core summer months

Both programs apply a price signal or incentive during a limited number of critical days

as determined by the Company. Customers can save on their bill by reducing usage

during these critical periods, beyond what they are already reducing through their time

of-use or demand rate. I also note that dynamic riders like this are not a substitute for the

pricing reforms APS has proposed. Dynamic rate programs assist the company
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6 See Craig A. Jones Direct Test. 58:8-59:24, In re Tucson Electric Power Co., Docket No. E-01933A
15-0322 (Ariz. Corp. Comm'n Nov. 5, 2015).
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operationally but do not defer capacity in the long term because of the limited number of

hours in the program.
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Over the past several summers, APS has been testing these two rate concepts along with

a super-peak time-of-use rate that focuses a higher time-of-use price in the late afternoon

and early evening every day during core summer months.

determine which, if any, of the three competing programs would be continued in the

8 5
E

future.
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Q WHAT DOES
OPTIONS?

APS PROPOSE FOR THESE DYNAMIC RATE RIDER
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As a result of our experiment, APS proposes to retain the peak event pricing rate rider

and discontinue the peak time rebate rider and the super peak time-of-use rate. The peak

event pricing concept produced better demand response during the critical hours

compared with the other options and was easier to implement than the peak event

pricing concept. The critical hours will be revised to 3 p.m. to 8 p.m. from the current

hours of 2 p.m. to 7 p.m. to be consistent with the new proposed time-of-use on-peak
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20 Q WHY IS APS PROPOSING TO CANCEL THE LFCR OPT-OUT OPTION?
i

21 A.
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APS currently offers an option for customers to pay a higher monthly basic service

22 charge instead of paying the Lost Fixed Cost Recovery (LFCR) adjustor rate. APS is

23
3
i

cancelling this option because it is typically not beneficial to customers, it is not widely

24 APS's proposal for the LFCR is

25

subscribed, and, in APS's opinion, unnecessary.

provided by Mr. Snook.
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Q.

The Flagstaff solar experiment tested the impacts of a high concentration of solar

generation on a residential feeder. The experiment involves 125 residential customers

PLEASE EXPLAIN APS'S RECOMMENDATION FOR THE FLAGSTAFF
SOLAR EXPERIMENTAL RATE RIDER.

on a single feeder in our Northern region. APS installed and owns the rooftop solar

units, which are hooked up directly to the grid and do not serve the load in the home.

The program has been ongoing for approximately five years, and APS has completed the

grid impact assessments. Therefore, APS proposes to consolidate the Flagstaff Solar

Experiment into the Solar Partner Program, with the $30 per month bill credit for renting

the customer's roof. Because of the consolidation, APS proposes to cancel the Flagstaff

experimental Rate Schedule CMPW-01 .

Yes. APS is proposing an experimental flat bill option which allows customers to

receive a set bill each month, based on their usage in the prior year with a "hedge"

IS APS PROPOSING ANY NEW RATE RIDERS?
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PLEASE DESCRIBE THE EXPERIMENTAL FLAT BILL OPTION.
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The flat bill is a billing option that can work with any of the retail rates. Under the

program, customers pay a pre-determined, flat bill each month that is based on their

underlying retail rate, the billing determinants from the prior year and any expected

22
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24

increases in annual adjustor rates. The bill also includes a 15% "hedge premium" to

reflect potential increases in kph usage or kW demand during the year. The flat bill

would be re-calculated each year based on the customer's new prior year kph and kW

I
5

1
i
3
3
1

§
25 billing determinants and the new expected adjustor rates.
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Q.

Temporarily, yes. APS proposes to initially limit the participation in the flat bill option

to 10,000 customers in order to test out the concept. However, APS could raise or

eliminate the cap with notification to Staff.

DOES APS PROPOSE TO LIMIT THE PARTICIPATION IN THE FLAT BILL
OPTION?

bill may be too difficult to predict.

billing history, and certain extremely large and extremely small customers because their

customers on a limited-income discount, customers with less than 12 months of AMI

The flat bill rider is available to customers on Rates R-1, R-2, R-3, and R-XS. In

addition, the customer must have an AMI meter and be in good credit standing. The

option is not available to partial requirements customers with on-site generation,

WHO IS ELIGIBLE FOR THE EXPERIMENTAL FLAT BILL RIDER?

The program will be administered on a calendar year cycle, customers can enroll in, or

drop out o11 the program during the open enrollment period in the fourth quarter each

year. The customer's flat bill will be computed based on their prior 12 monthly billing

information.

There is no true-up at the end of the year to the customer's underlying calculated bill

that would have occurred absent the program. However, APS will track the difference

between the flat bill and the underlying calculated bill each month. If this difference

exceeds a 30% threshold on a cumulative month basis, the customer's flat bill amount

will be reset for the remainder of the year to reflect this difference.
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l x. CUSTOMERS WITH RENEWABLEGENERATION t
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ii Q. PLEASE DESCRIBE APS'S CURRENT NET METERING AND NET BILLING
PROGRAMS.

v

»

l

4 A.

5

I.

I;
Ii

ill
111:

8
6

APS provides two special billing programs for customers with on-site renewable

generation such as rooftop solar. Rate Rider EPR-2, which is a net billing program,

allows customers to offset their retail load with their own renewable generation and

7
E
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credits any instantaneous excess power that flows back to the grid at an avoided cost

rate. Alternatively, the net metering program, Rate Rider EPR-6, allows customers to

bank the excess kph and use it to offset metered kph supplied by APS, either within

1

10 the current billing month or in a subsequent month.
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WHAT IS THE CURRENT PARTICIPATION IN THESE PROGRAMS?
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As of the end of 2015 there were 37,204 residential customers participating in the net13 A.
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metering program and 95 in net billing.
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Yes. Both programs are subsidized in that they allow customers to offset all of their
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retail kph charges with the renewable generation - including the kph charges that pay

for various grid investments like substations and transformers that are still needed to

serve the home. The net metering program provides an additional subsidy by crediting

the excess power that flows back to the grid at the full retail kph rates. Additional

substantial subsidies are provided through federal and state tax credit programs. 1
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As discussed above, the cost of service model in this rate case indicates that net
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metering customers paid about 38% of their cost of service during the Test Year,

compared with 88% for other residential customers. The resulting direct rate subsidy of

$18.5 million resulted in a 1.25% rate increase for all residential customers.
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1 Q WHAT DOES APS PROPOSE FOR THE NET METERING PROGRAM?
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Because of the magnitude of the current subsidy and the prospect for continued high

growth in the subsidy, APS proposes to modify the net metering program for new

residential and non-residential solar customers (or other qualifying net metering

customers) that do not meet the grand fathering provisions discussed below. Qualifying

new solar customers with installed generation of 100 kW or less will be served under a

revised net metering rate rider EPR-6S. Customers with new solar generation that do

not qualify for EPR-6S will be served under the existing rate rider E-56R. The current

net metering rate rider schedule EPR-6 will be frozen.
¢
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DOES APS PROPOSE ANY CHANGES TO THE PURCHASE RATES UNDER
THE MODIFIED NET METERING PROGRAM FOR NEW SOLAR
CUSTOMERS?
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Yes. !
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Under the modified net metering program, the purchase rates compensate

customers with on-site generation for any instantaneous excess generation that flows

back to the grid. These rates are based on near term avoided costs that are reduced due

to the excess generation. These solar purchase rates are provided in rate rider EPR-6S.7
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WILL THE ENERGY PURCHASES WHICH OCCUR UNDER THE
COMPANY'S PROPOSED EPR-6S BE RECOVERED THROUGH THE PSA?

19
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Yes. Expenses for these purchases will be recorded in FERC Account 555 and

recovered through the PSA.
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7 APS recognizes that the amount paid for energy exported to the grid by customers with distributed
27 generation, and the structure of that payment, could be impacted by the proceeding in Commission

Docket No. E-000001_14_0023 .
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l Q. DOES APS PROPOSE TO GRANDFATHER SOLAR CUSTOMERS?

2 A. Yes.
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APS proposes to grandfather existing partial requirements customers with

qualifying renewable generation, such as solar, under the following terms:

4 !;
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Existing solar customers with systems interconnected to the Company's

distribution grid prior to July l, 2017;
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Customers who (i) submit a complete application for interconnection to APS by

July 1, 2017; (ii) include in their interconnection application a fully executed

sales or lease contract for their rooftop solar system; and (iii) install their rooftop

solar system and obtain approval by the appropriate Authority Having

Jurisdiction within 180 days of their interconnection application being accepted;
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The grandfather period will be 20 years from the customer's initial

interconnection date and applies to the site where the system is located;
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Customers may not add additional solar to their home or facility;

Customers may not move their solar generation unit to another site,

The grand fathering may be transferred to a new customer purchasing the home;

The customer may remain on their current retail rate but may not move between

alterative grandfathered retail rates;

18 The customer will be subject to changes in annual adjustor rates including the
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rate structure and level,
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Any existing charges specific to partial requirements customers, such as grid

access charges, will continue to apply; and
I
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The annual purchase rates for net metering will continue to be based on near

term avoided costs as revised from time to time.23
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XI.

Q.

HOW WILL APS
TRANSITION?

The details of this transition strategy are provided by Ms. Derstine.

APS proposes to implement the new residential rates over a transition period in order to

inform customers about the new rates and implement the rates in a structured manner.

HOW DOES APS PROPOSE TO IMPLEMENT THESE RATE CHANGES?

PROPOSED TRANSITION

impacts for various usage levels and retail rates are provided in Attachment CAM-

03DR.

Yes. The bill for a typical residential customer using 1083 kph per month will increase

from $139.32 to $150.41, which is an increase of $11.09 or 7.96%. Additional bill

HAS APS ASSESSED THE POTENTIAL BILL IMPACTS OF ITS RATE
PROPOSALS?

CUSTOMER BILL IMPACTS

BILL RESIDENTIAL CUSTOMERS DURING THIS
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During the transition period, residential customers will be billed under the current rate

schedules, which will be revised to reflect the increased revenue requirement approved

for the residential class. All customers will initially be served under the corresponding

transitional rate - E-12 customers on the E-12 transitional rate and so on. So there will i
F
!3
i
5
rEbe no need to immediately place a customer on a new rate at the conclusion of the rate

case. The rates will be frozen so that once a customer either chooses a new rate option

or is placed on one, they may not return to the frozen rate. After the transition period,

the transitional rates will be cancelled. The revised existing rate schedules are provided
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as part of the Company's SFRs.

i
I
i

3
I

E

g
I
2

E
l

9

E
IE
I

I
:3
8

2£
8
!a
i

i

38

A.

47 1



20

21

22

10

23

14

13

12

11

24

25

15

161

27

26

17

18

19

28

6

7

5

9

8

1

1
I

nf

18

EI!
31s

38

[
I i
3

E

l

I

3

E
S

z

8

3

E

I
I
I

8
E

;=

I88

13

I
!

8
3

1

1

!

K

8
8
1
1

I

l

f

I

E
I

8
I
I
;

1

A

XIII

Q.

A

Q-

Q.

their rate structures are not being revised in any significant way.

Extra-small general service customers served under rates E-32 XS and E-32TOU XS

WHAT ABOUT GENERAL SERVICE CUSTOMERS?

will be served under transitional rates during the transition period, similar to residential

customers. Other general service customers will not need a transitional rate because

customers, because the Company is also proposing to introduce demand charges to these

GENERAL SERVICE RATES

WHAT IS A GENERAL SERVICE CUSTOMER?

APS offers a number of rate offerings for general service customers including:

The general service customer class includes all non-residential customers except

manufacturers, and governmental accounts are examples of general service customers.

PLEASE DESCRIBE APS'S CURRENT GENERAL SERVICE RATES.

irrigation and outdoor lighting customers. Businesses, schools, universities, hospitals,

APS also offers several rate riders for general service customers:

(E-32);

Standard rates for extra-small, small, medium, large, and extra-large customers

An unmetered service rate (E-30).

Time-of-use rates for schools (GS-Schools M and L),

A frozen time-of-use rate for houses of worship (E-20),

Time-of-use rates for these same customer groups (E-32 TOU),

Rates for power plants that uses some retail service (E-36 XL and M), and

Rate Rider Schedules E-56 and E-56 R for partial requirements service,

Rate Rider Schedules EPR-2 and EPR-6 for

certain qualifying renewable generation,
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partial requirements service for
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Experimental Rate Rider AG-1 ,

I

2 Rate Rider Schedule PPR for preference power,

3 Rate Rider Schedule ERR for interruptible rates; and

4

i i
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Rate Rider Schedule SGSP, a schools and government solar program. I
3?

I i

5

6 Q. WHAT IS THE COMPANY PROPOSING FOR GENERAL SERVICE RATES?
i
I

A. APS proposes the following revisions and additions to general service rates: r

8 Increase the rates to reflect the requested increase in revenue requirements for

the class,
l
I

10

IE

1% Increase the basic service charges, fi
11

12

Modify rates E-32 XS (extra-small) and E-32TOU XS by including a modest

demand charge and simplify the kph charges by eliminating the second tier

13 rates. Also, change the qualification for these rates to be consistent with other

14 general service rates,

§
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I

15 Reduce the number of on-peak hours for the E-32 TOU rates, E
9
I
i16 Reduce the gap to cost of service for rates E-20 and reduce the difference from

17 the alterative E-32 rate options,

18 Cancel rate rider E-54 for seasonal service,

I
3
f
8

19 The AG-1 experimental rate rider for buy-through power will not be renewed,
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I'v Add a new optional aggregation discount for large customers with multiple sites,
i

21 and
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Add a new rate for customers with extra high load factors.

23

24 Q. WHY IS THE COMPANY PROPOSING DEMAND CHARGES FOR E-32 XS
AND E-32TOU XS CUSTOMERS?
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A. Similar to residential rates, APS's current rates for extra-small general service customers
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are misaligned with the cost of service because most of the grid infrastructure
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investment costs are recovered through kph energy charges. Therefore, the Company

proposes to add a modest demand charge of $6.90 per kW per month for secondary level

charge will comprise about 18% of the base bill for the typical customer. The demand

charges for E-32TOU XS will be $4.546 on-peak and 2.599 off-peak for secondary

service.

WHY IS APS PROPOSING TO ELIMINATE THE SECOND TIER KWH
CHARGES FOR THE EXTRA-SMALL GENERAL SERVICE RATES?

service and to increase the basic service charge from $20.44 to $35.28. The demand

Currently, the extra-small general service rates have a first-tier kph charge for the first

5,000 kph in a month and a lower second-tier charge for all other kph consumption.

APS is proposing to reduce the first-tier kph charge and eliminate the second because

very few extra-small customers reach the 5,000 kph threshold in a month. Therefore,

the second tier is unnecessary and only adds undue complexity to the rates.

How WILL THE ANNUAL PLACEMENT WORK GOING FORWARD FOR
SMALL AND EXTRA-SMALL GENERAL SERVICE CUSTOMERS?

Extra-small general service customers have monthly demands of 20 kW or less, small

have demands of 21 kW to 100 kw. Currently, this determination is made each month,

which means that some customers close to the 20 kW thresholds can float between the

two rates on a monthly basis, potentially causing bill instability and confusion. APS

proposes to place customers on either of the two rates annually, based on their average

monthly demand for the previous summer months, which is consistent with the

placement for other general service rates.
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l Q. PLEASE EXPLAIN THE PROPOSED CHANGES TO THE TIME-OF-USE
HOURS FOR GENERAL SERVICE RATES.

3 A. APS proposes that the on-peak hours for the E-32 time-of-use rates be reduced from the

4

5

E

i i
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current period of ll a.m. to 9 p.m. to the new period of 3 p.m. to 8 p.m. weekdays,

without any holiday exemptions. The reasons for this proposed change is consistent

with the discussion on the proposed change to residential time-of-use hours in the

residential rate section on my testimony. r
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APS does not propose any changes to the time-of-use hours in rate E-35 for extra-large

general service customers in this rate case because they typically have high load factors

and use energy more consistently throughout the day. Therefore, the 3 p.m. to 8 p.m.

on-peak hours may not incept any additional load shifting to the off-peak hours and may

only have unintended bill impacts for this group of customers.
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15 Q. WHAT DOES APS PROPOSE FOR THE GS-SCHOOLS RATES?
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APS proposes a rate increase for the GS-Schools rates that is similar to the E-32 L class

increase. This amount is slightly higher than the overall average retail rate increase due

to the recovery of deferred costs from the extension of the AG-l program.
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WHY IS APS PROPOSING TO CANCEL RATE RIDER E-54?

22

The Company proposes to cancel rate rider E-54, our seasonal service alterative

minimum bill rider because it is no longer necessary or beneficial to customers given the

23
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changes to rate E-32 L in APS's last general rate case. There are currently no customers

participating in this rate rider.
a
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1 Q WHY DOES APS PROPOSE TO NOT RENEW THE AG-1 EXPERIMENTAL
PROGRAM?

2

i
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A detailed discussion of this recommendation is provided by Mr. Snook.
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PLEASE EXPLAIN
DEFERRAL.

THE PRO FORMA ADJUSTMENT FOR THE AG-1

6
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As part of the program extension, APS was allowed to defer the program losses for

recovery in this rate case over the extension period. The deferral consists of the lost

t
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retail margin, which is the reduction in retail revenue less fuel costs, net of the wholesale

margins from APS's mitigation efforts. APS is allowed to defer 90% of the first $10 of

this net loss, and 100% of any amounts above $10 million.
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This net deferral is projected to be $8.6 million addition to rate base, which results in an

annual revenue requirement of $3.8 million, including the amortization of and return on

15 >

x the $8.6 million deferral. (See Attachments CAM-04DR and CAM-05DR, SFR
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Schedule B-2, page 3, column 7 and Schedule C-2, page 5, column 14.)
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Q HOW WILL THIS AMOUNT BE RECOVERED?
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APS proposes that the AG-1 deferral will be recovered over 5 years from all non

residential customer classes, except the street and area lighting customer classes. The

amount is allocated to each class based on adjusted Test Year kph.

228;
E23 Q PLEASE DESCRIBE THE PROPOSED EXTRA HIGH LOAD FACTOR RATE.
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The benefits and rational for the extra high load factor rate are provided by Mr. Snook.
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A.

Q.

Q.

as a reduction in the E-32 L unbundled generation kph charge.

32TOU L rates with a combined load of at least 5 MW. The discount will be reflected

Qualifying customers must have individual accounts served under the E-32 L and E-

WHO CAN QUALIFY FOR THE AGGREGATION DISCOUNT?

cost of service for the individual sites.

retail rate, at no discount, because the prices for these services appropriately reflect the

would continue to pay for transmission, delivery and other services according to their

savings will be higher for higher load factor customers and vice versa. The customer

typical customer. Furthermore, because the discount is based on a kph charge, the bill

discount results in a 4.0% reduction in generation costs and 2.5% bill savings for the

rate, which reflects the average cost difference from the extra-large customer class. This

Qualifying customers receive a $0.0024 per kph reduction in the unbundled generation

customers o

extra-large level pricing for the unbundled generation portion of the bill to these

other commodities.

entities that receive bulk purchasing power for wholesale electricity, natural gas, and

the extra-large rates and the associated lower costs, but as an aggregated group would.

In addition, some of these customers are large national chain accounts or similar type of

The Company serves customers with multiple sites that individually do not qualify for

WHAT IS THE PROPOSED AGGREGATION RATE DISCOUNT?

The aggregation rate discount addresses this issue by extending
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1 XIV. IRRIGATION RATES

3
PROPOSE FOR THE IRRIGATION AND WATER

I
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2 Q. WHAT DOES APS
PUMPING RATES?
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The Company is proposing to increase the base rates for the irrigation class by 17%

which results in a 5.7% bill impact after considering the adjustor transfers. This net bill

impact is roughly equal to the average amount for all customer classes. APS is also

proposing to increase the demand charge for irrigation rate E-221 to be more consistent

with the cost of service and to simplify the rate by eliminating the third tier kph charge.
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OUTDOOR LIGHTING RATES
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WHAT MODIFICATIONS IS APS PROPOSING FOR LIGHTING SCHEDULES
E-47 ANDE-58?

§
i

i

13 A.

l1
5

I

1

i
I

14 l
E

15

F

g

8

E

[8
3

E
8
I
1
8
i
1E
gF

16

17
1
I1
E
I
i

i
i3
I

8;
3

18

19

I

20

i
I
I

3
s
l

21

APS proposes to freeze the offerings for older street lighting technologies such as high-

pressure sodium, low-pressure sodium, metal halide, and fluorescent type lamps. This

means that the Company will continue to serve the current customer light fixtures with

the older technologies, but no new fixtures will be installed. The Company proposes to

instead emphasize new LED technologies (light emitting diode) in our outdoor lighting

offerings going forward. The LED lamps are more energy efficient, more reliable, and

require less maintenance than the older street lighting technologies. In addition, LED

fixtures are rapidly becoming a very important part of the lighting market both in terms

of customer preferences and the products supported by manufacmrers.
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APS also proposes to base the rates for any new LED fixtures offered in the future on a

15 year amortization life, rather than the 25 year level that is currently used. This will

make the lighting charges more consistent with the typical term of lighting contracts and

reduce any adverse impacts on other lighting customers if a customer discontinues

lighting service before the fixture is fully amortized.
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The Company proposes these changes because the new LED lamps are more energy

efficient, more reliable, and require less maintenance than the older street lighting

WHY IS APS PROPOSING THESE CHANGES?

In light of today's more dynamic lighting market the effective life of an installed lamp is

considerably less than the theoretic physical life if the fixture remains installed and used

in the same facility for 25 years. Therefore, APS proposes to base the rates of future

fixtures on a 15 year effective life and also seek to increase the contract term to at least

10 years. Both of these changes will reduce the stranded cost issue associated with

outdoor lighting. The revised rate formula for new lighting equipment included in rates

E-58 and E-47, which reflect the 15 year amortization and financial information

proposed in this rate case, in the proposed rate schedules.

subsequently finalized with the relevant financial infonnation, such as cost of capital,

approved in this case.

risk significantly.

In the past, this risk was relatively small because the outdoor lighting industry and

technology were generally static so that customers were not compelled to change out

their existing fixtures prior to the 25 year life. Today, more and more customers are

interested in changing out their existing fixtures for LED lighting which increases this

Currently when a customer signs up for outdoor lighting service, they commit to a

certain length service in a lighting contract. This tern can vary, but typically is around

6 years. If a customer drops their lighting service after the contract term but before the

25 year amortization period it creates a potential stranded cost issue because the fixtures

cannot typically be used for another customer or economically resold to a third party.

PLEASE EXPLAIN.
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technologies. In addition, LED fixtures are rapidly becoming a very important part of

the lighting market both in terns of customer preferences and the products supported by

manufacturers. The proposed lighting focus and amortization life will help support this

growing market.

APS is proposing to revise:

WHICH SERVICE SCHEDULES IS APS PROPOSING TO REVISE?

SERVICE SCHEDULES

WHAT ARE THE
SCHEDULE 1?

were clarified, others were revised to reflect changes in business practice. In addition

the charges were reviewed for consistency with cost

needed. New charges and terms were added to accommodate customers desiring to opt-

substantially reorganized and rewritten to make it easier to understand.

Schedule l, which provides the general terms and conditions for electrical service, was

out of service with a standard AMI meter. A summary of the proposed changes,

explanations and the reasons for the changes are provided in Attachment CAM-06DR.

Lines and Services,

Service Schedule 1: Terms and Conditions for Standard Offer and Direct Access,

Service Schedule 4: Totalized Metering of Multiple Service Entrance Sections at

a Single Site for Standard Offer and Direct Access Service,

Service Schedule 3: Conditions Governing Extensions of Electric Distribution

Generation Facilities,

Service Schedule 6: Interconnection Services and Fees for Non-FERC Wholesale

Rewrite all service schedules so that they are easier to read and understand.

Service Schedule 7: Electric Meter Testing and Maintenance Plan, and

COMPANY'S PROPOSED REVISIONS TO SERVICE
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of service and revised where

Some terms
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Service Schedule 1 - Statement of Charges - Proposed Changes

Description Proposed
Charges

Current
Charges

Difference

Residential Service Establishment Charge 8.00s $ 25.00 $ (17.00)
Nonresidential Service Establishment Charge $ 33.00 $ 35.00 (2.00)$
After hours Charge -Residential Standard Metering 8.00$ $ 75.00 $ (67.00)
After hours Charge -Residential Non-Standard
Metering $ 137.00 $ 75.00 62.00as

After hours Charge -Nonresidential $ 164.00 $ 75.00 89.00$
Same Day Connect Charge $ 87.00 $ 75.00 12.00$
Non-standard Connect Charge (per crew person,
per hour) $ 164.00 $ 75.00 89.00$

Electronically Transmitted Payment Discount $ (0.48) $ (0.48) $
Dishonored Payment Fee $ 15.00 $ 15.00 $
Field Call Charge $ 10.00 $ 15.00 (5.00)$
Overhead Reconnection Charge $ 89.00 $ 96.50 (7.50)$
Underground Reconnection Charge $ 135.00 $115.00 20.00$
Non-Standard Metering- Monthly Meter Reading $ 15.00 15.00$
Set-up fee for customer with existing AMI meter $ 70.00 70.00$
Set-up fee for customer without existing AMI
meter $ 50.00 50.00$

Meter Reread $ 14.00 $ 16.50 (2.50)$

5

8
I

E

3

i

1 Q CAN YOU SUMMARIZE THE CHANGES IN THE SCHEDULE 1 CHARGES?

2 A

3

3
I3
l;i
i1
I

1

iI
4

I
I

5

f
6

Certainly. The current and proposed Schedule 1 charges are shown in Table 3. Some of

the charges are delineated for customers with AMI meters and those that voluntarily opt-

out to a non-standard solid state meter .  Some of the charges are substantially reduced

because of operat ing cost  savings from AMI meter ing. For  example,  the charge to

establish  a new residential  customer  account is reduced from $25 to $8,  because the

7

8 I
I

10

3
a
i

l
I
I

I g

11

necessary work can now be performed remotely and, therefore, does not require a field

tr ip to the customer 's home. Other  charges have increased due to, among other  things,

higher  operating costs.  Overall,  the charges are anticipated to result in  approximately

$3.9 million in reduced annual revenue, which is reflected in the pro forma adjustment

to Test Year revenue detailed in Attachment CAM-07DR.
1-I
I
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Table 3 Schedule 1 Charges
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Meter test at site $ 93.00 $ 50.00 43.00S

Trip Charge - Residential s 22.00 s 16.00 6.00$

Trip Charge - Nonresidential $ 26.00 s 16.00 10.00$

$ 30.00 14.00s
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| Meter test in shop

Q.

Q.

Q.

PLEASE DESCRIBE THE PROPOSED AMI OPT-OUT OPTION.

The AMI opt-out option allows customers to be served with a digital meter and manual

meter reading instead of the AMI system. Details of the meter technology and related

program information are provided in the Direct Testimony of Mr. Scott Bordenkircher.

There are additional charges to cover the one-time special installation cost and the

cost  of  r eading the meter  manua lly with APS per sonnel r a ther  than

The one-time installation

monthly

automatically through the AMI communication network.

charge is $70, while the on-going meter reading charge is $15 per month. These charges

can be found in Service Schedule 1.

WHAT ARE THE
SCHEDULE 3?

Schedule 3, which provides the conditions and terms for line extensions, was also

reorganized and rewritten to be easier to understand. A definitions section was added to

clarify current business practices and the implementation of certain terms. A summary

of the proposed changes, explanations and the reasons for the changes are provided in

Attachment CAM-06DR.

IS THE COMPANY PROPOSING ANY CHANGES TO SERVICE SCHEDULE
8?

Not in this rate case. Service Schedule 8 is being separately considered in Docket E-

01345A-15-0386 and, therefore, APS is not proposing any additional changes in this

rate case Filing.

COMPANY'S PROPOSED REVISIONS TO SERVICE
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XVII. PRO FORMA ADJUSTMENTS TO TEST YEAR REVENUE

Q

A.

The adjustment to Test Year revenue for the limited income program provides funding

for growth in the E-3 and E-4 bill discount programs from the Test Year to mid-year

2017 when new rates are expected to be implemented. This adjustment results in a

reduction of Test Year revenue of $11.9 M and an increase in Test Year costs of

PLEASE EXPLAIN THESE ADJUSTMENTS.

I sponsor the following adjustments to Test Year revenue:

WHICH ADJUSTMENTS
SPONSORING?

ones previously discussed in my testimony.

Service Schedule 9 for economic development sponsored by Mr. Snook.

intent to make any substantive changes in such schedules.

Attachment CAM-06DR a table of specific changes for these schedules as well as the

Yes. APS's additional service schedules were rewritten for clarity. It was not APS's

I have included in

DOES THE COMPANY HAVE ANY ADDITIONAL PROPOSED CHANGES TO
SERVICE SCHEDULES?

C-2, page 4, column 10).

Annualize Customer Levels - Attachment CAM-1 IDS (see also, SFR Schedule

Normalize Weather Conditions - Attachment CAM-IODR (see also, SFR

Schedule C-2, page 3, column 9), and

AG-1 Adjustment - Attachment CAM-09DR (see also, SFR Schedule C-2, page

5, column 13),

Limited Income Discount (E-3/E-4)

Schedule C-2, page 4, column ll),

TO

59
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Attachment CAM-08DR (see also, SFR

Additionally APS is proposing a new

YEAR REVENUE ARE YOU
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$764,000 million. A more detailed discussion of these programs and the adjustment is

provided in the residential rates section of this testimony.
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The Alternative Generation program adjustment increases Test Year revenue resulting

from the program not being renewed. This adjustment results in a net reduction of Test

Year revenue of $11.9 million and an increase in Test Year costs of $194,000. Details

iI

I

I

l

8
a
r

i

I

of the program and the adjustment are provided in the general service rates section on

this testimony.

9

10 Q. PLEASE DESCRIBE THE WEATHER NORMALIZATION ADJUSTMENT.

11 A.
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19

3

Test Year revenue is adjusted for normal weather to ensure that the Final approved level

of revenue from this rate case reflects retail energy consumption associated with average

or typical temperature and humidity patterns. This adjustment is derived by estimating

the impact of temperature and humidity on customers' monthly energy usage and then

comparing the Test Year level of these weather variables to long run average levels.

The resulting impact on energy usage is multiplied by the appropriate revenue per kph

to derive an overall revenue adjustment. The estimate of the impact of weather on kph

usage and the resulting revenue adjustment is performed specifically for each rate class

The results for each class are then combined to provide the overall revenue pro forma

20 adjustment.

21

22

23
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As it turns out, the Test Year had relatively mild weather compared to long tern trends,

which means that had the Test Year weather been "nonna" the kph consumption and

24

25

revenue would have been higher. As a result, Test Year revenue from base rates was

adjusted upward by $10.5 million for the weather normalization pro forma.
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f WHAT IS THE CUSTOMER ANNUALIZATION REVENUE PRO FORMA?

2 A.I
K
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I3
E

The customer annualization revenue pro forma adjusts Test Year revenue to reflect

customer growth or decline during the Test Year. This adjustment ensures that the final

approved level of revenue generally reflects the customer level that occurred at the end

of the Test Year, which typically is a better indication of expected level going forward

compared with the average customer level that occurred throughout the Test Year.
I

3
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The adjustment is derived by first evaluating the change in customer levels during the

Test Year for each major rate class. This is accomplished by subtracting the customer

level in December of the Test Year (2015) from December of the previous year (2014).

The customer level for each month is then adjusted to reflect this annual change. The

monthly adjustments are multiplied by the average kph per customer and then the

appropriate revenue per kph to calculate the required revenue adjustment. This process

is performed specifically for each rate class, the results of which are then combined to

derive an overall revenue adjustment.3

I;
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Ii
3
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I

i
E

1

The change in customer levels during the Test Year was mixed for the various rate

classes, some increased and others declined. Overall, change in the level of customers

resulted in a pro forma adjustment to Test Year revenues of $10.3 million.
8

r

21 XVIII. STANDARD FILING REQUIREMENTS
3

I
8

22
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3
I
r Q. WHICH STANDARD FILING REQUIREMENTS (SFR) AND TARIFFS ARE

YOU SUPPORTING?

24 A.15 lam sponsoring the following SFRs and tariffs:

Schedule H-l, summary of base revenues by customer classification,

Schedule H-2, analysis of base revenues by detailed class,

Schedule H-3, comparison of present and proposed rates, 3
i
I
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Schedule H-4, typical bill analysis,

Schedule H-5, billing activity by block for each major rate,

3 Rate schedules,

4 Service schedules, and

5
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13
Proof of revenue .
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1 Q WOULD YOU PLEASE DESCRIBE THESE SFRS?

6 A .
13
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Yes.
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Schedule H-1 provides the present and proposed Test Year revenue for major

customer classifications.10

11

12
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Schedule H-2 provides similar information for all of the major rate classes.

Schedule H-3 lists all of the current and proposed bundled charges for each rate

13 schedule.
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Schedule H-4 provides a bill comparison of the present and proposed rates by

various monthly usage levels for each major rate.

16 Schedule H-5 provides a frequency distribution of customer bills by usage level

17

s
3
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18

for each major rate.

I also sponsor an index of all rate schedules and service schedules, along with all of the

schedules.
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21 Q WOULD YOU PLEASE DESCRIBE THE PROOF OF REVENUE?
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Year.

APS's Proof of Revenue is a validation of the billing determinates used in the Test

By billing out current rates against these billing determinates we see that we

24 match our current Test Year revenue. This check shows that we can build new rates
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using these billing determinates and create a reasonable expectation of what revenue
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1 XIX. CONCLUSION

2 Q. PLEASE SUMMARIZE APS'S REQUEST TO THE COMMISSION DISCUSSED
IN YOUR DIRECT TESTIMONY. A

4 A.
I
3
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1
I

I
I
1
I

APS requests that the Commission:
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Approve the requested increases for each customer class,

Approve the proposed rate designs for residential customers, the improved

changes to the time-of-use rates, the simplification of the rate designs, and the

use of demand charges for most customers,

Approve the proposed changes for the limited income discount programs and the

request for additional funding for program growth,
I
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11 3
i continuance of the critical peak pricing program and the
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Approve the

cancellation of the peak time rebate program,

13 I;

3
14

15

Approve the modification of the net metering program for new partial

requirement customer (EPR-6S), and the requested program to grandfather

existing solar customers on their current rate with EPR-6,
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Approve the proposed rate changes for general service customers including the

improved changes to the time-of-use rates, the simplification of some of the rate

designs, and the introduction of demand charges for extra-small customers,

19 Approve the proposed new rate for extra-high load factor customers and the

20

21
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24

aggregation discount for large customers with multiple sites,

Approve the expiration of the experimental alterative generation rate AG-l ,

Approve the cancellation of rate rider schedule E-54 for seasonal service,

Approve the proposed revisions to the irrigation rate E-221, which simplify the

rate and increase the demand charge,
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Approve the proposed changes to the outdoor lighting rates E-47 and E-58,

which emphasizes new LED fixMres, freezes the other existing fixtures, such as

sodium vapor technology, and recovers the costs for new LED fixtures over 15
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years vs the current 20 year period to lower the risk of stranded costs and

increased lighting rates;
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Approve the proposed changes to Service Schedule l including the provision for

customers who desire to opt-out of service with AMI metering,
3

5 i
1

Approve the requested changes to other service schedules; and

6 4

s
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Approve the re-writing of rate schedules and service schedules to make them

clearer and more readable.7
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Arizona public Service Company Attachment CAM-1 DR
Page 1 of 1

Charles Miessner
Statement of Qualifications

Charles Miessner has over 30 years experience in the electric utility industry in the areas
of pricing, planning, and business development for both utilities and private energy
companies. Prior to joining Arizona Public Service he served in management and
leadership positions for Progress Energy, Tucson Electric Power, AES - New Energy,
New West Energy and The Salt River Project. His accomplishments include: developing
integrated resource planning methods and models and starting up demand-side programs
at Progress Energy and Tucson Electric Power, participating in the start-up of AES- New
Energy, directing strategic planning, pricing, origination, and government affairs for New
West Energy, and developing and managing rate planning and implementation for
Arizona Public Service. Charles has appeared before regulators and legislators on energy
issues in Arizona, California, Nevada and New Mexico.
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Attachment CAM-3DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Bill Impact of 2015 TY Rate Case
- Increase in Base Rates
- Reduction in Adjustor Rates
- Net Bill Impact

AVERAGE MONTHLY BILL IMPACTS
FOR TYPICAL CUSTOMER

Current Bill Proposed Bill Change % Change
Residential (Avg - All Rates)

Average kph per Month
Base Rates
Adjustors
Total Bill

1,084
120.24
19.08

139.32

143.45
6.96

150.41

23.21
(12.12)
11.09

19.30%

7.96%

Commercial XS (E-32)
Average kph per Month
Base Rates
Adjustors
Total Bill

1,240
177.78

. 20.24 .
204.02

193.09
10.86

203.95

8.61%15,31
(15.38)
(0.07) -0.63%

Commercial S (E-32)
Average kph per Month
Average kW per Month
Base Rates
Adjustors
Total Bill

12,846
43

1 ,507.61
_269;05

1 ,776.66

1 ,637.42
140._45

1 ,777.87

129.81
(128.60)

1.21

8.61%

0.07%

Commercial M (E-32)
Average kph per Month
Average kW per Month
Base Rates
Adjustors
Total Bill

61,963
179

6,201.86
853.99_

7,055.85

6,926.24
414.90

7,341.14

724.38
(439.09)
285.29

11.68%

4.04%

Commercial L (E-32)
Average kph per Month
Average kW per Month
Base Rates
Adjustors
Total Bill

300,972
743

25,601 .70
2,606.78

28,208.48

28,451.17
1,462.38

29,913.55

2,849.47
(1 ,144.40)
1,705.07

11.13%

6.04%

Commercial XL (E-34, E-35)
Average kph per Month
Average kW per Month
Base Rates
Adjustors
Total Bill

3,693,933
6,370

251 ,228.00
- 24968._17
276,196.17

278,461.12
14,692.94

293,154.06

27,233.12
l.10,275.23)
16,957.89

10.84%

6.14%

Notes:
(1) The bill excludes regulatory assessment charge, taxes and fees.
(2) Current bill includes adjustor rates in effect May 15, 2016.
(3) Total bill Impact includes the requested increase in base rates

and the reduced adjustor rates from the transfer of adjustor revenues to base rates.
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ARIZONA PUBLIC SERVICE COMPANY

Attachment CAM-4DR
Page 1 of 1

Rate Base Pro forma Adjustments
Test Year Ended 12/31/2015

(Dollars in Thousands)

Include AG-1
Deferral

Line
No. Description Total Co.

1. Gross Utility Plant in Service $

2. Less: Accumulated Depreciation & Amort.

3. Net Utility Plant in Service

4. Less: Total Deductions 5,309

5. Total Additions 13,935

6. Total Rate Base $ 8,626

Adjustment to Test Year rate base to include the estimated AG-t deferral amount from 6/30/2016 to
6/30/2017 per Decision No. 75322.
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Attachment CAM-5DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Y

Line
No. Description

Include Amortization of
AG-1 Deferral

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.

8.

9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

2,787

2,787

15. Operating Income Before Income Tax (2,787)

16.
17.

Interest Expense
Taxable Income

196
(2,983)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (1,136)

19. Operating Income (line 15 minus line 18) $ (1,551)

Adjustment to Test Year operations to include the estimated amortization of the AG-1 deferral
amount from 6/30/2016 to 6/30/2017 per Decision No. 75322 over a 3 year period.
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ARIZONA PUBLIC SERVICE COMPANY

Attachment CAM-7DR
Page 1 of 1

Income Statement Pro forma Adjustments
Test Year Ended 12/31/2015

(Dollars in Thousands)

Line

No. Description
Service Schedule

Adjustment

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

(3,934)
(3,934)

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs (3,934)

7 .

8 .

9 .

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10 .
11.
12 .
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total

15. Operating Income Before Income Tax (3,934)

16. Interest Expense
17. Taxable Income (3,934)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (1 ,499)

19. Operating Income (line 15 minus line 18) $ (2,435)

Adjustment to Test Year operating other revenues to reflect changes in service schedule charges.

4.



ARIZONA PUBLIC SERVICE COMPANY

Attachment CAM-8DR
Page 1 of 1

Income Statement Pro Forma Adjustments
Test Year Ended 12/31/2015

(Dollars in Thousands)

Line

No. Description
Limited Income

Discount (E-3/E-4)

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

s (11,900)

(11,900)

5. Electric Fuel and Purchased Power Costs

6. Oper Rev Less Fuel & Purch Pwr Costs (11,900)

7 .

8 .

9 .

Other Operating Expenses:

Operations Excluding Fuel Expense

Maintenance

Subtotal
764

764

10.

11.

12 .

13 .

14.

Depreciation and Amortization

Amortization of Gain

Administrative and General

Other Taxes

Total Other Operating Expense 764

15. Operating Income Before Income Tax (12,664)

16. Interest Expense

17. Taxable Income (12,664)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (4,825)

19. Operating Income (line 15 minus line 18) $ (7,839)

Adjustment to Test Year operating revenues to reflect the increase in limited income
customer discounts from the Test Year through 6/30/2017.

4.



ARIZONA PUBLIC SERVICE COMPANY

Attachment CAM-9DR
Page 1 of 1

Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015

(Dollars in Thousands)

Line
No. Description

Alternative
Generation-1

Program

1.
2.
3.
4.

Revenue
AG-1 Lost Generation Revenues

Revenues Collected for Generation Service Provider (GSP)
Revenues Collected for Management & Reserve Capacity Fee

Pro Forma Adjustment to Revenues

$ 55,468
(40,826)
(2,753)
11 ,889

5.
6.
7.
8.

Expense
Fuel Cost
Purchased Power CostsRelated to GSP
Off-System Margin Credit

Pro Forma Adjustment to Expense

33,411
(40,826)

7,609
194

11,695

10. 4,456

11.

Operating Income Before Income Tax (Line 4 - Line 8)

Income Tax at 38.10% (Line 9 * 38.1%)

Net Income (Line 9 - Line 10) $ 7,239

Adjustment to Test Year retail revenue to adjust for AG-1 customers unrecovered revenues.

9.

al



ARIZONA PUBLIC SERVICE COMPANY

Attachment CAM-10DR
Page 1 of 1

Income Statement Pro Forma Adjustments
Test Year Ended 12/31/2015

(Dollars in Thousands)

Line
No. Description

Normalize Weather
Conditions

1.
2.

Revenues
Operating Revenue

Adjustment for Difference Between Weather Normalized Sales & Actual Sales (Mwh)
$ 10,514

116,300

3.
4.

Fuel and Purchased Power Expenses
Adjustment to Sales (Mwh)
Test Year Fuel & Purchased Power Costs (¢/kWh)

116,300
3.136

5. Proforma Adjustment to Fuel & Purchased Power Expenses ((Line 3 * Line 4)/100) 3,647

6. Operating Revenues Less Fuel & Purchased Power Expenses (Line 1 _ Line 5) 6,867

7. Operating Income Before Income Tax 6,867

8. Income Tax at 38.10% (Line 7 * 38.1%) _2,616

9. Net Income (Line 7 - Line 8) $ 4,251

Adjustment to Test Year operating revenues to reflect normal weather conditions for the ten years ended 12/31/2015.
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ARIZONA PUBLIC SERVICE COMPANY

Attachment CAM-11 DR
Page 1 of 1

Income Statement Pro Forma Adjustments
Test Year Ended 12/31/2015

(Dollars in Thousands)

Line
No. Description

Annualize
Customer Levels

1.
2.

Revenues
Operating Revenue

Adjustment for Difference Between Customer Annualized Sales & Actual Sales (Mwh)

$ 10,326

115,621

Fuel and Purchased Power Expenses
Adjustment to Sales (Mwh)
Test Year Fuel & Purchased Power Costs (¢/kWh)

115,621
3.136

3,626Proforma Adjustment to Fuel & Purchased Power Expenses ((Line 3 * Line 4)/100)

Operating Revenues Less Fuel 8< Purchased Power Expenses (Line 1 - Line 5) 6,700

7. Operating Income Before Income Tax 6,700

8. Income Tax at 38.10% (Line 7 * 38.1%) 2,553

9. Net Income (Line 7 - Line 8) $ 4,147

Adjustment to Test Year operating revenues to reflect the annualization of customer levels at 12/31/2015.

4.
3.

6.

5.
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DIRECT TESTIMONY OF ELIZABETH A. BLANKENSHIP
ON BEHALF OF ARIZONA PUBLIC SERVICE COMPANY

(Docket No. E-01345A-16-0036)

I.

Q.

INTRODUCTION

PLEASE STATE YOUR NAME, OCCUPATION AND BUSINESS ADDRESS.

My name is Elizabeth A. Blankenship. I am the Director of Accounting Operations for

Arizona Public Service Company (APS or Company), a subsidiary of Pinnacle West

Capital Corporation (Pinnacle West). I am primarily responsible for overseeing the

accounting functions of the generation, transmission, distribution, customer service, and

corporate resource areas. I also oversee the accounting systems and budget governance

functions at Pinnacle West and APS. My business address is 400 N. 5th Street, Phoenix,

Arizona 85004.

Q. WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL BACKGROUND?

I received a Bachelor of Science degree in Business with a major in Accounting from

Arkansas State University in 1993. From 1993 to 2000, I was employed as an

Accountant for two companies in the long-term healthcare service industry. I joined

APS in October 2000 as a senior accountant and spent the past 16 years working for

APS in the Financial Reporting Department, Accounting Operations Department, and

the Revenue/Regulatory Accounting Department.

1

2

3

4

5 A.

6

7

8

9

10

11

12

13

14 A.

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Prior to my current position as the Director of Accounting Operations, I was responsible

for the revenue and regulatory accounting, asset accounting, accounts receivable and

cash control functions at APS as the manager of the Revenue/Regulatory Accounting

Department. I am a Certified Public Accountant, a member of the Arizona Society of

Certified Public Accountants and a member of the Edison Electric Institute's Property

Accounting Committee.

1
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SUMMARYH.

Q. PLEASE SUMMARIZE YOUR TESTIMONY.

My testimony addresses the historical accounting information and pro Ronna

adjustments required by the Standard Filing Requirements (SFR) of the Arizona

Corporation Commission (ACC or Commission) in support of the Company's rate case

filing, I sponsor historical information for the twelve-month period ending December

31, 2015, which was used as the Test Year (the Test Year) in this proceeding and any

prior years presented on the following SFR Schedules (APS witness Peter Ewen

sponsors any prob ected information contained in these schedules):

A-2 through A-5 -. Summary Schedules

B-1, B-3 through B-5 - Rate Base Schedules

C-1 - Test Year Income Statements

C-3 - Computation of Gross Revenue Conversion Factor

D-l through D-4 -- Cost of Capital

E-1 through E-9 - Financial Statements and Statistical Schedules

F-1 through F-3 - Prob sections and Forecasts

I will also provide direct testimony on certain pro forma adjustments made to the Test

Year on SFR Schedules B-2 and C-2. Specifically, will be sponsoring the "Total

Company" column for the following pro forms on SFR Schedule B-2:

Adj use RateBase for Post-Test Year Plant Additions

Include West Phoenix Unit 4 Regulatory Disallowance

Include Property Tax Deferral

Adjust Cash Working Capital for Cost of Service

I

1

2

3 A.

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Additionally, I will be sponsoring the "Total Company" columns for the following pro

forms on SFR Schedule C-2:
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

1 7

18

19

20

21

22

23

24

25

26

2 7

28

Remove Amortization of Pension/ Other Post-retirement Employee Benefits

(OPEB) Deferral

Amonix, Star Center Patent Rights and Sale of Kyrene to Knox Amortization

Office Closure and Paystation Fee Socialization

Remove Test Year Regulatory Assessment

Remove and Transfer Test Year Transmission Cost Adjustor (TCA) to Base

Rates

Remove and Transfer Test Year Lost Fixed Cost Recovery Mechanism (LFCR)

to Base Rates

Remove and Transfer Test Year Environmental Improvement Surcharge (ElS) to

Base Rates

Remove and Transfer a Portion of Test Year Demand Side Management

Adjustment Clause (DSMAC) Revenue & Expense to Base Rates

Remove and Transfer a Portion of Test Year Renewable Energy Adjushnent

Clause (REAC) to Base Rates

Remove and Transfer Test Year Rate Rider Four Corners Revenue to Base Rates

Four Corners Deferral True-Up

Remove Cholla Unit 2 Non-Fuel/Non-Payroll Costs

Adj use Cholla Unit 2 Regulatory Asset Amortization

Include West Phoenix Unit 4 Regulatory Disallowance

Include Interest Expense on Customer Deposit

Adj use Depreciation Expense - 2016 Depreciation Rate Study

Adj use for Post-Test Year Plant Additions

Adj use Decommissioning and Spent Fuel Costs

Annualize Payroll Expense

Normalize Employee Benefits

Remove Supplemental Excess Benefit Retirement Plan Expense (SERP)

3

I



1

2

3

4

5

6

7

8

9

Remove Stock Compensation

Normalize Cash Incentive

Normalize Income Tax Expense/Interest Synchronization

Annualize Property Tax Expense

Amortize Property Tax Defend Amortization

Annualize Four Corners Coal Reclamation Costs

Annualize Navajo Power Reclamation Costs

Adjust Cash Working Capital for Cost of Service

Transfer Pro Verde Unit 2 Lease Reduction to Base Rates

Normalize Nuclear Maintenance Expense

Normalize Fossil Maintenance Expense

Annualize Solar Partner Program Expense

Remove Out of Period and Miscellaneous Items

10

11

12

13

14

15

16

These adjustments are consistent with prior filings and represent "norniadizations" and

"annualizations" as discussed later in my testimony. These operating income pro forms

also include an income tax calculation at the adjusted Test Year federal and state

statutory income tax rates, expected to be in place when new retail rates go into effect.

The SFR Schedule C-2 pro forms that have a related Rate Base pro forma also include

a calculation for synchronization of interest expense used in determining federal and

state income tax expense.

17

18

19

20

21

22

23

24

25

26

27

I will discuss and explain the "Gross Revenue Conversion Factor" that is used to gross-

up operating income to account for income taxes, as presented on SFR Schedule C-3 .

Also, I will present testimony concerning the capital structure of the Company and

provide APS's actual overall cost of capital, as presented on SFR Schedules D-1 through

D-4. (Mr. Ewen will discuss the prob aCted information on SFR Schedules D-1 through

28

4



1

2

D-3.) This discussion will include information on the cost of equity provided by APS

witness Dr, Bente Villadsen, APS's return on equity (ROE) witness, as well as the

Company's cost of debt. In addition, I will sponsor the various schedules relating to the

Company's financial statements on SFR Schedules E-l through E-9. SFR Schedule E-6

refers only to "combination" utilities (e.g., electric and gas) and thus is not applicable to

APS. Finally, I will sponsor the Test Year data on SFR Schedules F-l through F-3 .

These schedules also include projected income statements and projected changes in

financial position. Once again, Mr. Ewen will address and sponsor the projected

information on those schedules.

3

4

5

6

7

8

9

10

11 HISTORICAL AND TEST YEAR ACCOUNTING DATA

12

13

14

Q. PLEASE DESCRIBE THE ACCOUNTING INFORMATION CONTAINED
WITHIN THE SFR SCHEDULES THAT YOU ARE SPONSORING.

15

16

17

18

19

20

My testimony covers historical accounting data, including the actual data for the Test

Year. The majority of this information is disclosed directly or indirectly in both the

consolidated APS and consolidated Pinnacle West audited financial statements, which

are included in filings made with the Securities and Exchange Commission (SEC) for

the relevant years.

21

22

23

24

25

26

Additionally, all of the accounting information provided in my testimony complies with

Generally Accepted Accounting Principles (GAAP) which is required by the SEC.

These are the principles that accounting professionals use to prepare financial

statements. One major goal of GAAP is to make financial statements comparable from

year to year, from industry to industry, and from jurisdiction to jurisdiction. In addition

to GAAP, APS's accounting practices comply with other applicable utility accounting

27

28

5

HI.

A.

Lu HH I\\l\III



standards, such as the Federal Energy Regulatory Commission (FERC) Unifonn System

of Accounts, which this Commission has adopted.1

On January 1, 2010, APS adopted amended accounting guidance relating to Variable

Interest Entities (VIE). This amended guidance significantly changed the consolidation

model for V1E's and resulted in the consolidation of the Palo Verde (PV) lessor trusts

from which we lease a portion of PV Unit 2. Consistent with Decision Nos. 55120 (July

24, 1986) and 55320 (December 5, 1986), the PV leases have been accounted for as

operating leases on APS's unconsolidated income statements. The lease expense is

currently being recovered through rates.

continue to portray the operating lease treatment reflected on APS's unconsolidated

income statement.

The Test Year financial information will

In large part, my testimony supports the testimony of other APS witnesses. The direct

testimony of Mr. Ewen addresses financial projections to actual Test Year data. APS

witness Leland Snook focuses on the jurisdictional allocation of APS revenues, costs,

and Rate Base items for the actual Test Year and a11 pro forma adjustments, Dr.

Villadsen's testimony addresses the Company's ROE.

A. Summary Schedules

Q. PLEASE DESCRIBE THE HISTORICAL
SCHEDULES A-2 THROUGH A-5.

INFORMATION ON SFR

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27
28 1 See A.A.c. R14-2-212(G)(2).

These summary schedules provide the "Summary Results of Operations," the "Summary

of Capital Structure," the "Construction Expenditures, Net Plant Placed in Service and

Gross Utility Plant in Service," and "Summary Changes in Financial Position" for the

A.
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Test Year and the prior two calendar years. These schedules also include projected

information. I am sponsoring the historical data for the Test Year and prior calendar

years. Mr. Ewen is sponsoring the projected information on these schedules.

Rate Ease Schedules

Q . PLEASE DESCRIBE
THROUGH B-5.

THE INFORMATION ON SFR SCHEDULES B-1

These schedules provide summary and detailed information of our "Original Cost" and

Reconstructed Cost New less Depreciation (RCND) Rate Base, including the related pro

donnas needed to present an adj used Rate Base as of the end of the Test Year. I am

sponsoring the "Total Company" portion of these schedules and certain pro Ronna

adjustments. Mr, Snook is sponsoring the ACC portion, and his testimony will present

the allocation of "Total Company" figures to the ACC jurisdiction.

Q . PLEASE SUMMARIZE THE ADJUSTED TEST YEAR ORIGINAL COST
RATE BASE PROPOSED BY Aps.

As of December 31, 2015, APS is proposing a Total Company Adjusted Oliginad Cost

Rate Base (OCRB) of $8,011,800,000. This represents an increase of $302,154,000

over the unadjusted amount. The amount of the adjusted OCRB allocated to the ACC

jurisdiction is $6,771,151,000. The requested adjustments to the Test Year amounts are

summarized in SFR Schedule B-2, page 4 of 4.

Q. WHAT IS MEANT BY THE TERMS "RCND" AND "RCN" AS USED IN YOUR
TESTIMONY?

The Commission regulations define Reconstructed Cost New Less Depreciation

"RCND" as:

1

2

3

4

5

6

7

8 A.

9

10

11

12

13

14

15

16

17 A.

18

19

20

21

22

23

24
A.

25

26

27

28

An amount consisting of the depreciated reconstruction cost new of the
property (exclusive of contributions and/or advances in aid of
construction) at the end of the test year, used and useful, plus a proper

7
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allowance for working capital and including all applicable pro forma
adjustments. Contribution and advances in aid of construction, if
recorded in the accounts of the public service corporation, shall be
increased to a reconstruction new basis (A.A.C. R14-2-103 (A)(3)(n)).

Thus, Reconstructed Cost New (RCN) refers to the estimated cost of utility property that

would be incurred if APS were to reproduce or reconstruct the property as new, using

current cost levels. RCND is the net amount that results after deducting accumulated

depreciation and amortization (both of which are also restated in current dollars) from

the RCN amoullt.

Q. WHAT DOES SFR SCHEDULE B-4 PRESENT?

SFR Schedule B-4 presents the RCN and RCND amounts of APS's utility properties.

These amowits were determined by performing an RCN study using Handy-Whitman

indices (or CPI indices for transportation equipment and general plant). Using these

indices has been a long standing practice accepted by the Commission and the industry

in general for determining the RCN amount.

Q. BASED ON YOUR STUDY, WHAT IS THE RCN OF APS'S UTILITY
PROPERTY DEVOTED TO SERVICE TO THE PUBLIC AS OF THE END OF
TI-IE TEST YEAR?

Total RCN for APS's utility property is approximately $35.0 billion, This total amount

is shown in columll (A) of SFR Schedule B-4, page 2 of 2.

Q. WOULD YOU PLEASE EXPLAIN HOW RCND WAS CALCULATED AS
SHOWNON SFR SCHEDULE B-4?

1

2

3

4

5

6

7

8

9

10

11 A.

12

13

14

15

16

17

18

19 A.

20

21

22

23

24 A.

25

26

27

28

To arrive at RCND, the RCN colulrm (A) is multiplied by a "condition percent," also

known as a net book value percent, which is shown in column (B). The RCND is shovvll

in column (C). The condition percent used to convert RCN to RCND is calculated by

first determining the net book value (original cost less accumulated depreciation and

8



I

removal costs) for all depreciable plant by each FERC plant account. This amount is

then divided by the original cost by each FERC account to arrive at the condition

percent. In other words, the condition percent is the percentage that results when

comparing net book value to the original cost of plant in service.

For example, assume that distribution lines have an original cost of $400,000, and

accumulated depreciation and removal costs of $250,000. The net book value would be

$150,000, which is $400,000 minus $250,000. Also, assume the distribution lines were

purchased in 1985 and have a RCN value of $632,000. Using these assumptions, the

condition percent is calculated by dividing original cost less accumulated depreciation

and removal costs by original cost, or $150,000/$400,000, resulting in a condition

percent of 37.5%. Multiplying the RCN of $632,000 by the condition percent of 37.5%

yields $237,000 of RCND.

Q. ARE THERE ANY OTHER RELATED ADJUSTMENTS NECESSARY TO
DETERMINE FAIR VALUE RATE BASE?

Yes. Plant-related Accumulated Deferred Income Taxes (ADIT) were also adjusted.

Plant-related ADIT arises primarily as a result of differences between book depreciation

recorded for GAAP purposes and tax depreciation used for income tax purposes. Since

RCND trending results in a change in accumulated book depreciation, a corresponding

change was made to original cost ADIT. To make this adjustment, the Company

trended plant-related ADIT using the relationship between the Original Cost less

Depreciation and RCND.

Q. WOULD YOU PLEASE EXPLAIN SFR SCHEDULE B-4A?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17 A,

18

19

20

21

22

23

24

25

26 A.

27

28

SFR Schedule B-4A shows the computation of adjusted jurisdictional RCND Rate Base

as of December 31, 2015. Column (A) presents data for Total RCND Rate Base. Mr.

9



Snook provided the jurisdictional allocations of the RCND Rate Base split between

"ACC" and "Other," which is presented in columns (B) and (C), respectively.

Q. HOW DID YOU ARRIVE AT THE AMOUNTS
THROUGH 28 OF SFR SCHEDULE B-4A?

SHOWN ON LINES 9

The amounts shown on lines 9 through 28 of SFR Schedule B-4A for other Rate Base

elements were obtained from SFR Schedule B-1, page 2 of 2, column (A). Consistent

with past Commission practice, the RCND of these specific Rate Base elements are

stated at their original cost levels, as these elements do not change in value with the

passage of time.

Q. WOULD YOU PLEASE EXPLAIN LINES 29 AND 30 OF SFR SCHEDULE B-
4A?

The amounts shown on line 29 represent the RCND Rate Base as of December 31, 2015.

However, the end of Test Year data needs to be adjusted to more closely reflect the

value of certain items of property when the proposed rates become effective. Therefore,

it is necessary to also reflect the pro forma Rate Base adjustments in the RCND Rate

Base. The RCND pro forma adjustments are shown in detail on SFR Schedules B-3.

The total pro forms are shown on line 30 of SFR Schedule B-4A.

Q. WHAT IS THE TOTAL ADJUSTED RCND RATE BASE?

1

2

3

4

5

6 A.

7

8

9

10

11

12

13

14 A.

15

16

17

18

19

20

21

22 A.

23

24

25

26

27

28

The total Company RCND Rate Base, as adjusted, is apprmdmately $15.6 billion. This

is shown on SFR Schedule B-4a, column (A), line 3 l.

10
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1 Q. PLEASE EXPLAIN THE COMPUTATION OF WORKING CAPITAL ON SFR
SCHEDULE B-5.

2

3

4

5

6

7

8

9

10

SFR Schedule B-5 outlines the computation of the allowance for working capital of

$324,803,000 included in the Company's Rate Base. Working capital is a measure of

investor funding of daily operating expenditures and a variety of non-plant investments

that are necessary to sustain ongoing operations. Working capital includes materials and

supplies, fuel inventories, prepayments and cash working capital. Working capital is an

investment just like other capital requirements, such as power plants and transmission

and distribution infrastructure, thus, it is part of APS's Rate Base. My testimony

presents the calculation of the allowance for working capital, which includes a cash

working capital component that is determined using a lead/lag study. The lead/lag study

is required by Decision No. 55931 (April l, 1988).

11

12

13

14 Q. HOW WAS THE CASH WORKING CAPITAL CALCULATED?

APS calculated the cash working capital by performing a lead/lag study. A lead/lag

study establishes the amount of investor funds used to maintain utility operations from

the time expenditures are made to the time revenues are collected as a reimbursement

for that utility service. The Company used the number of lead/lag study days derived

from a calendar year 2015 study and applied this information to the Test Year income

statement expenses.

15

16

17

18

19

20

21

22

23

24

25

26

27

In addition, the Company considered the pro Ronna adj ustments to the Test Year income

statement expenses and computed a Rate Base pro forma to reflect the related change in

cash working capital (see Section W "Pro Forma Adjustments").

28

11

A.

A.
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C. Test Year Income Statements

Q. PLEASE DISCUSS THE INFORMATION THAT YOU ARE SPONSORING ON
SFR SCHEDULE C-1.

SFR Schedule C-1 is a summary of the Company's adjusted Test Year income

statement. I am sponsoring the actual Test Year data in the first column of SFR

Schedule C-1, page l. This information provides the baseline from which pro forma

adjustments are made and shows operating income and net income for the Test Year.

Q. ARE YOU SPONSORING ANY OTHER RELATED SFR SCHEDULES?

Yes. I am sponsoring certain pro forma adjustments on SFR Schedule C-2, which

presents pro forma adjustments to the Company's Test Year operating income. I will

discuss these adjustments in detail later in my testimony (see Section W Pro Forma

Adjustments to Test Year). I am also sponsoring SFR Schedule C-3, which shows the

computation of the "Gross Revenue Conversion Factor."

Q. PLEASE DESCRIBE SFR SCHEDULE C-3.

1

2

3

4 A.

5

6

7

8

9

10 A.

11

12

13

14

15

16

17 A.

18

19

20

21

22

23

24

25

26

27

28

SFR Schedule C-3 calculates the factor applied to "gross-up" income to account for

income taxes. The Company applies this factor to operating income to ensure income

tax expense is reflected in the requested revenue requirement. The Gross Revenue

Conversion Factor of 1.6155 (line 5) is an algebraic transformation of APS's adjusted

Test Year composite federal and state income tax rate of 38.10% (line 3). This factor is

used on SFR Schedule A-1 (line 7) to arrive at the increase or decrease M Revenue

Requirements necessary to account for income taxes.

12



Cost of CapitaI

Q. PLEASE DISCUSS THE COST OF CAPITAL INFORMATION THAT YOU
ARE SPONSORING.

SFR Schedule D-1 is the summary of the Company's historical and projected cost of

capital. I am sponsoring the Test Year in this schedule. SFR Schedule D-2 presents

SFR

Schedule D-3 addresses preferred stock and is included in the Company's schedules for

the sake of completeness. SFR Schedule D-3 is not directly applicable because APS did

not have any outstanding preferred stock as of December 31, 2015. SFR Schedule D-4

addresses the Company's cost of common equity.

supporting detail for the long-term debt summarized on SFR Schedule D-1.

Q. WHAT IS THE COST OF CAPITAL THE COMPANY IS REQUESTING?

The Company is requesting a weighted average cost of capital of 8.13% as set forth on

SFR Schedule D-1 (line 5), page 1 of 2.

Q. PLEASE DISCUSS IN MORE DETAIL THE COMPANY'S OUTSTANDING
LONG-TERM DEBT AS OF THE END OF THE TEST YEAR.

At the end of the Test Year, approximately 92% of APS's outstanding long-term debt

consisted of unsecured debt with a weighted average interest rate of appro>dmate1y

5.13%. Most of the remaining long-term debt consisted of tax-advantaged pollution

control bonds. This debt has a weighted average interest rate of approximately 3.5%.

Q. WHAT WAS APS'S CAPITAL STRUCTURE AT THE END OF THE TEST
YEAR?

1

2

3

4 A.

5

6

7

8

9

10

11

12

13 A.

14

15

16

17

18 A.

19

20

21

22

23

24

25 A.

26

27

28

APS's total long-term debt and common equity was approMmately $8.41 billion. This

amount includes approvdmately $3.73 billion in long-term debt (including current

D.
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maturities) and approidmately $4.68 billion in common equity. APS's adjusted capital

structure at the end of the Test Year was approzdmately 44.2% debt and 55.8% equity.

Q. WHAT ADJUSTMENTS DID YOU MAKE TO THE CAPITAL STRUCTURE?

I have applied two pro forma adjustments to the December 31, 2015 actual cost of

capital. These adjustments remove impacts to equity of non-cash accounting

adjustments for pension and derivatives. Since these adjustments were small in

comparison to total equity, there is no significant impact on the Company's capital

structure.

Q. WHAT IS THE RETURN ON EQUITY THE COMPANY IS REQUESTING?

Dr. Villadsen concludes in her testimony that the fair rate of return on equity for APS

ranges from 10.25% to 10.75%. For the purpose of this filing, the Company is

proposing a return on common equity of 10.5 %.

E. Financial Statements and Statistical Schedules

Q. PLEASE SUMMARIZE THE
SCHEDULES E-1 THROUGH E-9.

INFORMATION PRESENTED ON SFR

These schedules relate to historical financial and accounting information, as well as the

notes to the financial statements. As noted earlier in my testimony, SFR Schedule E-6 is

only required for combined electric and gas utilities and therefore does not apply to

APS.

Q. PLEASE DISCUSS SFR SCHEDULES E-1 THROUGH E-4.

1

2

3

4

5 A.

6

7

8

9

10

11

12 A.

13

14

15

16

17

18

19 A.

20

21

22

23

24

25 A.

26

27

28

These schedules present APS's balance sheets, income statements, statements of cash

flows arid changes in stockholders' equity for the Test Year and the two prior calendar

years. As discussed earlier, these financial statements continue to reflect APS's

14



1

2

unconsolidated results, consistent with previous rate filings. The SEC Form l0-K

filings reflect APS's consolidated financial statements, which include the consolidation

of the PV lessor trusts from which APS leases a portion of PV Unit 2.3

4

5 Q. PLEASE DISCUSS SFR SCHEDULE E-5.

6

7

SFR Schedule E-5 is a detailed statement of utility plant included in the Company's

Rate Base, broken down by FERC account under the Uniform System of Accounts. The

first page of SFR Schedule E-5 is a summary of gross plant in service, accuinudated

depreciation and amortization, nuclear fuel, construction work in progress, plant held for

future use and plant acquisition adjustment. The remainder of the schedule presents

supporting detail for each FFRC plant account.

8

9

10

11

12

13

14

Q. WHAT INFORMATION IS PROVIDED ON SFR SCHEDULE E-7?

15

16

17

18

19

20

21

SFR Schedule E-7 provides detailed information concerning APS's sales (in kph),

average number of customers, average kph usage per customer, and average annual

revenue per residential customer over the last three years, including the Test Year. This

information is contained in or derived from APS's FERC Form l filings for the

applicable periods. The information in SFR Schedule E-7 is separated by customer

classes to show residential, cornmerciad, industrial, initiation, public street and highway

lighting, other sades to public authorities, and sales for resale.

Q. PLEASE DISCUSS SFR SCHEDULE E-8.22

23

24

25

26

27

SFR Schedule E-8 provides a breakdown of APS's tax expense incurred during the Test

Year and the two prior calendar years for federal and state taxes.

28

15

A.

A.

A.

l l



Q. PLEASE DISCUSS SFR SCHEDULE E-9.

SFR Schedule E-9 presents the Company's SEC financial statements, including the

footnotes, as filed in the Company's Form 10-K for 2015. The footnotes include, but

are not limited to, the Company's accounting policies for depreciation, allowance for

funds used during construction and income taxes. The footnotes also provide additional

detailed information related to the income statements, the balance sheets and statements

of cash flows.

F. Projections and Forecasts

Q . PLEASE DISCUSS THE INFORMATION THAT YOU ARE SPONSORING ON
SFR SCHEDULES F-1 AND F-2.

SFR Schedule F-1 presents income statements for projected calendar years, compared

with actual Test Year results, at present and proposed rates. SFR Schedule F-2 shows

projected changes in the financial position of the Company for future calendar years

compared with the Test Year, at present and proposed rates. I am sponsoring the

histolical Test Year data in the first column of each of these SFR Schedules. Mr. Ewen

will address the projected data on these same schedules.

Q . PLEASE DISCUSS SFR SCHEDULE F-3.

1

2 A.

3

4

5

6

7

8

9

10

11

12 A.

13

14

15

16

17

18

19

20 A.

21

22

23

24

25

26

27

28

SFR Schedde F-3 presents projected annual capital expenditure requirements for the

Test Year and the three subsequent years. I am sponsoring the actual Test Year

information. Again, Mr. Ewen will address the prob ected data on this schedule.
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1

2

PRO FORMA ADJUSTMENTS TO TEST YEAR

A. Types of Pro Forma Ac8ustment5

3

4 A.

5

6

Q. WHAT ARE PRO FORMA ADJUSTMENTS?

7

Pro forma adj ustments are adj ustments made to a historical test year to reflect conditions

during the period in which rates are to be in effect. Because the Company has used a

historical test year, it is necessary to adj use recorded revenues and expenses for known

and measurable changes. Pro forma adjustments commonly include normalizations,

annualizations a.nd out-of-period adj ustments. All of the pro forma adjustments

discussed in my testimony reflect Total Company amounts prior to any jurisdictional

allocation and are reflected on either SFR Schedule B-2 or SFR Schedule C-2.

8

9

10

11

12 Q. WHAT ARE "NORMALIZATIONS?"

13

14

Normalization adjustments compensate or adjust for unusual levels of operations

experienced during the Test Year period. These adjustments generally relate to items

that are abnormal in amount or nonrecurring in nature and are made to better reflect

what is believed to be an ongoing level of operations.

15

16

17

18

19 A.

20

Q. WHAT ARE "ANNUALIZATIONS?"

21

Annualization adjustments recognize that some events occurring during the Test Year

period are ongoing and must be adjusted to reflect their impact over an entire 12 month

period. One example of an annualization is for the payroll increases. Since payroll

costs will be higher on an ongoing basis than what was recorded during the Test Year,

an adj vestment must be made to reflect the prospective level of costs.

22

23

24

25

26 A.

Q. WHAT IS AN "OUT-OF-PERIOD" OR MISCELLANEOUS ADJUSTMENT?

27

Out-of-period adjustments remove expenses or revenues properly recorded during the

Test Year, but which are associated with operations from another year. Miscellaneous

28

17

A.
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adjustments remove costs out of the Test Year for items which the Company doesn't

intend to collect from customers.

1

2

3

4

5

6

Pro Forma AcHuslment Descriptions

1. Remove Amortization of Pension/OPEB Defend

Q. PLEASE DESCRIBE THE ADJUSTMENT TO REMOVE
AMORTIZATION OF THE PENSION AND OPEB DEFERRAL.

THE

7

8 A.

9

10

11

12

13

14

15

Commission Decision No. 71448 allowed the Company to defer for future recovery a

portion of its Pension and OPEB costs above or below the 2007 Test Year level

($23,949,000 in that case) in 2011 and 2012, subject to limitations The Company

proposed and received authorization to recover this deferral balance over a three-year

period in Decision No. 73183. The amortization concluded June 30, 2015, therefore,

this adjustment removes the six months of amortization from the Test Year. This

adjustment results in an increase to pre-tax operating income of $4,238,000 (see

Attachment EAB-1DR and SFR Schedule C-2, page 5, column 15).

16

17 Amonix, Star Center Patent Rights and Sade of Kyrene to Knox
Amortization

18

19 Q.

20

PLEASE DESCRIBE THE ADJUSTMENT TO AMORTIZE GAINS RELATED
TO THE SALE OF AMONIX, STAR CENTER PATENT RIGHTS AND SALE
OF KYRENE TO KNOX TRANSMISSION LINE.

21

22

23

APS sold three of its assets and deferred half of the gains in accordance with ACC

requirements. The deferred gains totaled $12,114,000. APS proposes to amortize this

balance to operating income over three years resulting in an increase to pre-tax operating

24

25

26

27
2 In 2011, the deferral cannot exceed the lower of $13,500,000 or 50% of the cost above the Test Year
level (any amounts over $27,000,000 cannot be deferred), and in 2012, the deferral cannot exceed
$29,000,000 of the cost above Test Year level.

28
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income of $4,038,000 (see Attachment EAB-ZDR and SFR Schedule C-2, page 6, l

column 16),

Office Closure and Paystation Fee Socialization

Q. PLEASE EXPLAIN THE ADJUSTMENT TO REMOVE OFFICE CLOSURE
AND PAYSTATION FEE SOCIALIZATION EXPENSES.

The pro forma removes from expense the associated cost reduction from the closure of

Customer Service offices partially offset by the cost increase of kiosk installations. This

(Seeadjustment results in an increase to pre-tax operating income of $1,064,000.

Attachment EAB-3DR and SFR Schedule C-2, page 6, column 17.)

Remove Test Year Regulatory Assessment

Q. PLEASE EXPLAIN THE ADJUSTMENT TO REMOVE TEST YEAR
REGULATORY ASSESSMENTS FROM BOTH REVENUES AND EXPENSES.

The adjustment is made to exclude from revenue and expense the amounts collected

duNg the Test Year under Regulatory Assessments. Regulatory Assessments are not

collected as part of base rates, so they must be excluded from Test Year revenue to

calculate new base rates. The pro forma also removes from expense the associated costs

incurred. This results in a zero change in pre-tax operating income, because an equal

amount is removed from both revenue and expense. (See Attachment EAB-4DR and

SFR Schedule C-2, page 6, column 18.)

Remove and Transfer Test Year Transmission Cost Adjustor to Base
Rates

1

2

3

4

5

6

7 A.

8

9

10

11

12

13

14

15 A.
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17

18
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20

21

22

23

24

25

26

27

28

Q. PLEASE EXPLAIN THE ADJUSTMENT TO TRANSFER
TRANSMISSION COST ADJUSTOR TO BASE RATES.

TEST YEAR

19
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The adjustment is made to transfer amounts collected during the Test Year under the

Transmission Cost Adjustor to base rates. This adj Astor is not culTently collected as part

of base rates, so the related revenue must be excluded from Test Year revenue to

calculate new base rates. This results in a reduction to pre-tax operating income of

$128,782,000 (See Attachment EAB-5DR and SFR Schedule C-2, page 7, column 19.)

Q. PLEASE EXPLAIN WHY THERE IS NOT IS AN OFFSETTING AMOUNT OF
EXPENSES REMOVED FROM THIS ADJUSTMENT.

APS is resetting the TCA and moving costs into base rates. By removing only the

revenue from the Test Year, the current level of costs will be recovered over the current

level of sales, resetting the base retail rate.

Remove and Transfer Test Year Lost Fixed Cost Recovery Mechanism to
Base Rates.

Q- PLEASE EXPLAIN THE ADJUSTMENT TO TRANSFER TEST YEAR LOST
FIXED COST RECOVERY TO BASE RATES.

The adjustment is made to transfer the amounts collected during the Test Year under the

LFCR Mechanism to base rates. This revenue is not currently collected as part of base

rates, so it must be excluded from Test Year revenue to calculate new base rates. This

adjustment results in a reduction to pre-tax operating income of $45,988,000 (see

Attachment EAB-6DR and SFR Schedule C-2, page 7, column 20).

Q. PLEASE EXPLAIN WHY THERE IS NOT IS AN OFFSETTING AMOUNT OF
EXPENSES REMOVED FROM THIS ADJUSTMENT.

1

2

3

4

5

6

7

8

9 A.

10

11

12

13

14

15

16

17 A.

18

19

20

21

22

23

24

25 A.

26

27

28

APS is resetting the LFCR and moving costs into base rates. By removing only the

revenue from the Test Year, the current level of costs will be recovered over the current

level of sales, resetting the base retail rate. Similar to the settlement in the last retail rate

20
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case, there will be no lost fixed costs at the time rates are reset. Fixed costs are lost on a

prospective basis as sales decrease due to energy efficiency or distributed generation

which causes a decrease in sales.

Remove and Transfer Test Year Environmental Improvement Surcharge
to Base Rates

Q. PLEASE EXPLAIN THE ADJUSTMENT TO TRANSFER TEST
ENVIRONMENTAL IMPROVEMENT SURCHARGE TO BASE RATES.

YEAR

The adjustment is made to transfer the amounts collected during the Test Year under the

ElS. This surcharge is not currently collected as part of base rates, so it must be

excluded from Test Year revenue to calculate new base rates. This results in a reduction

to pre-tax operating income of $2,461,000 (see Attachment EAB-7DR and SFR

Schedule C-2, page 7, column 21).

Q. PLEASE EXPLAIN WHY THERE IS NOT AN OFFSETTING AMOUNT OF
EXPENSES REMOVED FROM THIS ADJUSTMENT.

APS is resetting the ElS and moving costs into base rates. By removing only the

revenue from the Test Year, the current level of costs will be recovered over the current

level of sades, resetting the base retail rate.

Remove and Transfer a Portion of Test Year Demand Side Management
Adjustment Clause Revenue & Expense to Base Rates.

Q. PLEASE EXPLAIN THE ADJUSTMENT TO TRANSFER A PORTION OF
TEST YEAR DEMAND SIDE MANAGEMENT ADJUSTMENT CLAUSE TO
BASE RATES.

1

2

3

4

5

6

7

8

9 A .

10

11

1 2

13

14

15

16

1 7 A .

18

1 9

20

21

2 2

23

24

25 A .

2 6

2 7

28

The adjustment is made to exclude a portion of revenue and expense amounts collected

during the Test Year under the DSMAC. These revenues are not collected as part of

base rates, so they must be excluded from Test Year revenue to calculate new base rates.

21
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The pro Ronna also removes from expense the costs not being transferred to base rates.

The result is a reduction to pre-tax operating income of $100000,000 (see Attachment

EAB-SDR and SFR Schedule C-2, page 8, column 22).

Remove and Transfer a Portion of Test Year Renewable Energy
Adj vestment Clause to Base Rates.

Q. PLEASE EXPLAIN THE ADJUSTMENT TO TRANSFER A PORTION OF
TEST YEAR RENEWABLE ENERGY ADJUSTMENT CLAUSE REVENUES
AND EXPENSES TO BASE RATES.

The adjustment is made to exclude a portion of revenue and expense amounts collected

during the Test Year under the REAC. These revenues are not collected as part of base

rates, so they must be excluded from Test Year revenue to calculate new base rates. The

pro forma also removes from expense the costs not being transferred to base rates. This

results in a reduction to pre-tax operating income of $37,557,000 (see Attachment EAB-

9DR and SFR Schedule C-2, page 8, column 23).

10. Remove and Transfer Test Year Rate Rider Four Corners Revenue to
Base Rates.

Q. PLEASE EXPLAIN THE ADJUSTMENT TO TRANSFER TEST YEAR FOUR
CORNERS RATE RIDER REVENUES TO BASE RATES.
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9 A.
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20 A.
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27

28

The adjustment is made to move the Four Corners Rate Rider into base rates. By

removing the revenue amounts collected during the Test Year under the Four Corners

Rate Rider, the costs will be recovered in base retail rates. This results in a reduction to

pre-tax operating income of $57,675,000 (see Attachment EAB-10DR and SFR

Schedule C-2, page 8, column 24).

22
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1

2

Q. PLEASE EXPLAIN WHY THERE IS NOT IS AN OFFSETTING AMOUNT OF
EXPENSES REMOVED FROM THIS ADJUSTMENT.

3

4

5

APS is resetting the Four Corners and moving costs into base rates. By removing only

the revenue from the Test Year, the current level of costs will be recovered over the

ciurent level of sales, resetting the base retail rate.

l l . Four Comets Deferral True-Up

6

7

8

9

10 A.

11

12

13

14

Q. PLEASE EXPLAIN THE ADJUSTMENT TO TRUE-UP THE FOUR CORNERS
DEFERRAL.

15

16

17

18

19

20

21

22

The adjustment is made to true-up the estimated Four Comer Deferral to the actual

amount deferred in accordance with Decision No. 73130 that authorized APS to defer all

non-fuel costs of owning, operating, and maintaining the acquired Southern California

Edison interest in Four Comers Units 4 and 5 and associated facilities, as well as, all

unrecovered costs associated with Four Comers Units l, 2, and 3 and additional costs

incurred in connection with the closure of Units 1-3.3 The Four Comers Rate Rider

filing included an estimate of deferred costs. This estimate was used to set the Rate

Rider revenue equal to an estimated level of amortization. The actual amount deferred

was $10,351,000 higher than the estimate due to a delay in the rate order and other

factors. This adjustment proposes recovery of this additional deferral over

approzdmately 7.5 years (the remaining life of the original amortization period),

resulting in a reduction to pre-tax operating income of $1,388,000 (see Attachment

EAB-1 cDR and SFR Schedule C-2, page 9, column 25).

23

24

25

26

27

3 On page 4 of my Direct Testimony in the Four Corners Rate Rider proceeding, I stated that "To the
extent that even diesel updated costs are different than those actually incurred through the rate effective
date, APS proposes to ded with balance (plus or minus) in its next general rate case." The pro forma
adjustment reflects this true-up.
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12. Remove Cholla Unit 2 Non-Fuel/Non-Payroll Costs.

Q. PLEASE EXPLAIN THE ADJUSTMENT TO REMOVE CHOLLA UNIT 2
COSTS.

The adjustment is made to remove the O&M and property taxes for Cholla Unit 2 and

associated facilities since the unit was shut down on October 1, 2015. After considering

the costs to comply with environmental regulations, on September 11, 2014, APS

announced that it would close Cholla Unit 2. Previously, APS estimated Cholla Unit 2's

end of life to be 2033. APS is currently recovering depreciation, a return on the net

book value and the unit's retirement related costs. APS seeks to continue recovery of

the remainder of these costs over the same previous estimated life, which is discussed in

the next pro forma. The shutdown resulted in a current reduction of O&M, depreciation,

and property taxes, resulting in an increase to pre-tax operating income of $17,355,000

(see Attachment EAB-l2DR and SFR Schedule C-2, page 9, column 26).

13. Adjust Cholla Unit 2 Regulatory Asset Amortization.

Q. PLEASE EXPLAIN THE ADJUSTMENT TO REFLECT THE CHOLLA UNIT 2
REGULATORY ASSET AMORTIZATION.

As mentioned above, APS shut down Cholla Unit 2 on October 1, 2015. When APS

shut down that unit, it was transferred from plant in service to a regulatory asset. The

regulatory asset includes the remaining net book value of Cholla Unit 2 and the accrual

of remaining removal costs for final retirement and dismantlement. APS is proposing to

keep the plant life assumption of 2033 from Decision No. 73183 for the amortization

period of the Cholla Unit 2 regulatory asset. This will result in a reduction to pre-tax

operating income of $7,890,000 (see Attachment EAB-13DR and SFR Schedule C-2,

1
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4 A.
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18 A.

19

20

21

22

23

24

25

26

27

28

page 9, column 27).
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14. Include West Phoenix Unit 4 Regulatory Disallowance.

Q. PLEASE EXPLAIN THE RATE BASE PRO FORMA ADJUSTMENT FOR THE
WEST PHOENIX UNIT 4 REGULATORY DISALLOWANCE.

This disallowance was recorded for regulatory ptuposes, but did not qualify as a

disallowance for GAAP purposes. Consequently, a pro forma adjustment is needed to

reduce Rate Base by the disallowed amoullt. Accordingly, the Rate Base reduction for

the West Phoenix Unit 4 regulatory disallowance at December 31, 2015 is $6,515,000

(see Attachment EAB-14DR and SFR Schedule B-2, page 3, colum 8).

Q. IS THERE A CORRESPONDING OPERATING INCOME ADJUSTMENT FOR
THE DEPRECIATION EXPENSE RELATED TO THE WEST PHOENIX UNIT
4 REGULATORY DISALLOWANCE?

Yes. The operating income pro forma reflects an annual reduction in depreciation

expense. This results in an increase to pre-tax operating income of $329,000 ( s e e

Attachment EAB-15DR and SFR Schedule C-2, page 10, column 28).

15. Include Interest Expense on Customer Deposits.

Q. PLEASE DESCRIBE THE ADJUSTMENT FOR INTEREST EXPENSE ON
CUSTOMER DEPOSITS.
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4 A.
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This pro forma adjustment reflects the annualized interest cost associated with customer

deposits as an operating expense. This treatment conforms to the approach used by the

Commission in the Company's previous rate cases. This adjustment was calculated by

applying the 0.61% annual 2016 interest rate to the December 31, 2015 outstanding

deposit balance. The annual interest rate is the rate required by APS Schedule l for

customer deposits - the established one-year Treasuiy Constant Maturities rate, effective

on the first business day of each year (in this instance, January 4, 2016), as published on

the Federal Reserve website. The result of this pro forma is a reduction to pre-tax

operating income of $443,000 (see Attachment EAB-16DR and SFR Schedule C-2, page

10, column 29).
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16. Adjust Depreciation Expense - 2016 Depreciation Rate Study

Q. WHAT ADJUSTMENTS HAS THE COMPANY MADE TO DEPRECIATION
AND AMORTIZATION EXPENSE?

For this filing, APS witness Dr. Ronald White performed a 2016 Depreciation Rate

Study using data as of December 31, 2015. Using Dr. White's study, APS has updated

depreciation rates from the rates authorized in Decision No. 73183 (May 24, 2012).

APS is asking Commission approval of these depreciation rates in this proceeding.

Please refer to Dr. White's testimony for further discussion. This pro forma adj vestment

increases depreciation expense and thus results in a reduction to pre-tax operating

income of $75,989,000 (see Attachment EAB-17DR and SFR Schedule C-2, page 10,

column 30).

Q. DOES THIS PRO FORMA INCREASE MATCH THE 2016 DEPRECIATION
RATE STUDY AS SHOWN IN APS WITNESS DR. RONALD WHITES'S
TESTIMONY?

No, it does not match Dr. Ronald White's 2016 Depreciation Rate Study, nor should it.

The difference between the 2016 Depreciation Rate Study adjustment of $71 million and

the pro forma adjustment can be attributed to the annualization of depreciation expense

as well as the inclusion of depreciation/amortization expense for some General &

Intangible assets not included in Dr. White's study, such as software.

Q. IS THE COMPANY PROPOSING
AMORTIZATION RATES?

ANY CHANGES TO ITS EXISTING
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No. APS is not requesting any change to the amortization rates authorized in Decision

No. 71448.

A.

26



_ III I

1 17. Adjust for Post-Test Year Plant Additions

2 Q. WHAT ADJUSTMENTS HAS THE COMPANY MADE TO ACCOUNT FOR
POST-TEST YEAR PLANT ADDITIONS?

3

4 A.

5

6

7

8

9

10

11

APS witnesses John Lucks, John Cadogan, Jacob Tetlow, Stacy Derstine, and Scott

Bordenkircher address the details of the Company's capital investments in their

respective testimonies. The Company is proposing to include plant additions that go

into service after the Test Year, but before new base rates are expected to be in effect

(January l, 2016 to June 30, 2017). My testimony covers the mechanics of the pro

forms, as discussed below:

12

13

14

Step 1: Construction Work in Progress (CWIP) is extracted from the general

ledger as of December 31, 2015 for non-transmission plant that is expected to go

into service prior to July 1, 2017 (the proposed effective date for new rates),

15 The forecast plant in service cost of each project that is expected to go

into service prior to July l, 2017 was compiled (both projects in CWIP at

December 31, 2015 and projects that begin after December 31, 2015),

Step 2:

The plant was classified by functional area: fossil generation, nuclear

generation, distribution, general and intangible plant, renewables, modem grid,

technology innovation, and customer service,

Step 3:

16

17
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20
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22

23

24
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27

Annual accumulated depreciation and amortization, net of accumulated

deferred income taxes and tax credits (where applicable) were offset against the

post-Test Year plant additions adjustment,

Step 4:

28
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1

2

Step 5: The sum of the forecast plant in service costs, less accumulated

depreciation and deferred income taxes, is presented by functional unit and

included in the Rate Base pro forma adjustments that increase Rate Base at

December 31, 2015 by $295,082,000 (see Attachment EAB-18DR and SFR

Schedule B-2, pages 1 and 2, columns 2 to 6), and

Step 6: Property and income taxes, and depreciation expenses were calculated

3

4

5
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7

8

9

10
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14

and reflected as a reduction to pre-tax operating income of $67,632,000 (see

Attachment EAB-l9DR and SFR Schedule C-2, pages 1 and 2, columlls 1-5).

APS will true-up this adjustment with actual plant placed in service, net of retirements,

throughout the case. APS will provide the first update to the post-Test Year plant

infonnation using actual data as of August 31, 2016 to all interveners no later than

September 30, 2016.

15

16 18. Adjust Decommissioning and Spent Fuel Costs

Q. PLEASE EXPLAIN THE NUCLEAR DECOMMISSIONING FUNDS
WHAT IS MEANT BY A "QUALIFYING" DECOMMISSIONING FUND.

AND17
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Like all nuclear power plants, PV eventually will need to be decommissioned, an

expensive and time consuming process. Regulatory agencies throughout the country,

including the Commission, have required that the cost of this eventual decommissioning

be recovered from electricity customers over the life of the facility.

Most of the amounts collected from ratepayers that relate to decommissioning of a

nuclear power plant can be deposited into a "tax-qualified" decommissioning trust. A

trust is "tax-qualified" to the extent it meets certain requirements set forth in the Internal

Revenue Code and related regulations. A "tax-qualified" decommissioning trust is

28
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1

2

afforded income tax benefits versus non tax-qualified trusts, This favorable tax

treatment is twofold. Contributions to a qualified decommissioning trust are deductible

for federal income tax purposes in the year made to the event these do not exceed the

"ruling amount" approved by the U.S. Secretary of the Treasury in a private letter Ming.

The plant owner must request from the U.S. Secretary of the Treasuiy a new schedule of

3

4

5

6

7

8

9

ruling amounts upon each renewal of the operating license of the nuclear power plant.

Investment earnings of the assets within the trust are taxed at a federal income tax rate

of 20% versus 35% if the investment earnings occurred outside of the "tax-qualified"

trust. The Nuclear Regulatory Commission (NRC) and most state regulators prefer the

external funding option both because of increased security of the funding for its intended

and because of the income tax benefits afforded "tax-qualified"

10

11

12

purpose

decommissioning trusts.

13

14 Q. PLEASE EXPLAIN THE NEED FOR A PRO FORMA ADJUSTMENT FOR
NUCLEAR DECOMMISSIONING FUNDING AND THE CORRESPONDING
EXPENSE.15

16
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2 0
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27

In Decision No. 73183, APS was ordered to file a request to adjust the System Benefit

Charge (SBC) to reflect the reduction in decommissioning trust funding obligations to

reflect full funding of PV Unit 2. APS made its filing and the reduced change went into

effect on January l, 2016. APS is proposing this pro Ronna to reflect this adjustment in

base rates since this happened after the Test Year. The Sale-Leaseback agreement

contained a proviSion that required Unit 2 trust funds to be fully funded by the end of the

lease. When the end of the lease arrived, Unit 2 was fully funded M the sense that the

assets M the "tax-qualified" and "non-tax-qualified" trust were equal to or greater than

the estimated decommissioning cost as of December 31, 2015. However, Unit 2 will

remain fully funded only so long as the earnings on the trust are greater than the

escalation rate in decommissioning costs. The situation is compounded because the

Sale-Leaseback agreement requires that the decommissioning trusts for Unit 2 be 100%

28
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1

2

3

invested in fixed income securities. But if the return on a portfolio of fixed income

securities does not exceed the escalation rate in decommissioning costs, at some point

what might have been a fully funded trust will require additional funding.

4

5

6 income portfolio assumed return compared to the

7

8

This is the expected case with the Unit 2 decommissioning trusts. Given the fixed

assumed escalation rate in

decommissioning costs, Unit 2 will continue to need funding to meet the Sale-Leaseback

requirement that the Unit 2 trusts be fully funded.

9

10

11
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14
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In addition to the reduction for Unit 2 funding per Decision No. 73183, two basic

components associated with detemiining the annual amounts to deposit into the

decommissioning fund have changed: earnings assumptions and revised

decommissioning study cost estimates. The pro forma proposes keeping the funding

level, net of the Decision No. 73183 Unit 2 reduction, the same at $2,281,000, but with a

different allocation of funding to each of the three units within the trust. The revised

decommissioning funding and expense estimates reflect a 2013 study performed by TLG

Services, Inc. The decommissioning costs in this study are presented in 2013 dollars.

An escalation rate is used to account for the inflation that will occur between now and

19 The escalation rate reflects expected increases in

20

the time of decommissioning.

decommissioning costs.

21

22

23

Q. HOW DO THE
COMPARE?

ASSUMED EARNINGS AND ESCALATION RATES

24

25

26

27

The earnings assumption is used to detennine how much the investments will grow

between now and the time of decommissioning. APS is proposing to use an after-tax

earnings assumption of 4.94% for PV Units 1 and 3 up to 5 years prior to each Unit's

respective license expiration date and 3.30%, thereafter. APS is also proposing to use an

28
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

after-tax earnings assumption of 3.30% for PV Unit 2. The assumed escalation rate in

decommissioning costs is 4%. The earnings assumption for  Units 1 and 3 was

determined using pre-tax investment return assumptions for fixed income of 4. 15% for

the "tax qualified" twists and 3.85% for the "non-tax qualified" trusts and pre-tax equity

returns of 8.00%. Using a 60% stocks and 40% bonds asset allocation up to 5 years

prior to each Unit's respective license expiration date and a l 00% bonds asset allocation

thereafter and the applicable tax rates the "tax qualified" and "non-tax qualified" trusts,

a 4.94% after-tax earnings assumption was calculated for up to five years prior to each

Unit's respective license expiration date, and 3.30% thereafter. The Unit 2 assumption

was also determined using a pre-tax investment return assumption for fixed income of

4.15% for the "tax qualified" trust and 3.85% for the "non-tax qualified" trist. The

Company did not assume an equity return for Unit 2 due to the restrictions included in

the terms of the sale leaseback agreement, which prohibit Unit 2 from holding equities

after January 31, 2010, Therefore, the after-tax earnings assumption for Unit 2 is

3.30%.

Q. WHAT IS THE PRO FORMA ADJUSTMENT REQUIRED TO REFLECT NEW
LEVELS OF DECOMMISSIONING TRUST FUNDING?

Based on the reduction for the PV Unit 2 funding in compliance with Decision No.

73183 and the change in assumptions described above, the annual level of funding

required is $2,28l,000. This results in an increase to pre-tax operating income of

$14,345,000 (see Attachments EAB-20DR and SFR Schedule C-2, page ll, column 3l).
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19 A.
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Q. IS SPECIFIC COMMISSION ACTION REQUIRED?

Yes. As previously stated, the owner of a nuclear power plant must request a new

schedule of ruling amoimts from the U.S. Secretary of the Treasury upon each renewal

of the operating license of the plant. Treasury Regulation Section l.468A-3 states that

28
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in the private letter ruling process, the applicant has the burden of proving that the

proposed schedule of riling amounts is consistent with the principles of the

decommissioning fund provisions, and that it is based on reasonable assumptions. The

Regulation goes on to state: "If a public utility commission established or approved the

currently applicable rates for the furnishing or sale by the taxpayer of electricity from

the plant, the taxpayer can generally satisfy this burden of proof by demonstrating that

the schedule of ruling amounts is calculated using the assumptions used by the public

utility commission in its most recent order."

19. Annualize Payroll Expense

Q. PLEASE DESCRIBE
EXPENSE.

THE ADJUSTMENT TO ANNUALIZE PAYROLL

This pro forma adj vestment increases Test Year expense mainly as a result of an increase

in wage levels, partially offset by lower employee levels. This pro forma adjustment

annualized the Test Year payroll and payroll tax expense to March 2016 employee and

wage levels for non-union employees and March 2017 employee and wage levels for

union employees (per the current union contract finalized in 2015 and in effect until

2018). This results in a reduction to pre-tax operating income of $5,328,000 (see

Attachments EAB-21DR and SFR Schedule C-2, page 11, column 32).

Q. DOES THIS TOTAL PAYROLL ADJUSTMENT ONLY AFFECT O&M?
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Yes. This adjustment excludes capitalized payroll costs. This O&M adjustment was

estimated by calculating the percentage of APS's O&M payroll to total payroll during

the Test Year. The total payroll and payroll taxes were allocated to O&M based on the

same TestYear O&M percentage payroll amounts.
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20. Normalize Employee Benefits

Q. PLEASE EXPLAIN THE
FORMA ADJUSTMENT.

NEED FOR THE EMPLOYEE BENEFIT PRO

This adjustment is necessary to appropriately recognize the costs associated with

pension and OPEB plans, which are primarily medical benefits for eligible retirees. This

adjustment is consistent with the adjustment recommended by Staff in Decision No.

69663 and used by the Company in Decision Nos, 71448 and 73183.

Q. HOW WAS THE
DETERMINED?

EMPLOYEE BENEFITS PRO FORMA ADJUSTMENT

The total change in pension and OPEB expense is the difference between the Test Year

expense and the 2016 level of that expense, as detennined by our actuaries, Wallis

Towers Watson. As noted below, this calculation resulted in an increase to employee

benefits expense.

Q. HOW DID YOU DETERMINE THE AMOUNT OF INCREASED BENEFITS
COSTS PROPERLY ALLOCABLE TO APS'S O&M?

An APS allocation factor was calculated and applied to the total Pinnacle West change

in benefit expenses. This allocation factor was determined by dividing APS's 2015

actual O&M employee benefits by the total actual employee benefit costs for Pinnacle

West in 2015. This results in a reduction to pre-tax operating income of $8,400,000 (see

Attachment EAB-22DR and SFR Schedule C-2, page 11, column 33).

21. Remove Supplemental Excess Benefit Retirement Plan Expense

Q. PLEASE EXPLAIN THE PRO FORMA ADJUSTMENT TO REMOVE SERP.
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Also discussed by APS witness Barbara Lockwood, the pro forma removes from

expense the associated costs of Test Year operations SERP. This results in an increase
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to pre-tax operating income of $7,808,000 (see Attachment EAB-23DR and SFR

Schedule C-2, page 12, column 34).

22. Remove Stock Compensation

Q. PLEASE EXPLAIN THE PRO FORMA ADJUSTMENT TO REMOVE STOCK
COMPENSATION.

Also discussed by APS witness Barbara Lockwood, the Company proposes to remove

the Test Year level of expense associated with stock compensation. This results in an

increase to pre-tax operating income of $15,753,000 (see Attachment EAB-24DR and

SFR Schedule C-2, page 12, column 35).

23. Normalize Cash Incentive.

Q. PLEASE EXPLAIN THE PRO FORMA ADJUSTMENT TO NORMALIZE
CASH INCENTIVE.

The pro forma removes from expense the associated costs of Test Year operations to

normalize the cash incentive program over a three year period. This results in an

increase to pre-tax operating income of $3,0070000 (see Attachment EAB-25DR and

SFR Schedule C-2, page 12, column 36).

24. Normalize Income Tax Expense/Interest Synchronization

Q. WHAT METHODOLOGY DID YOU USE TO DETERMINE THE FEDERAL
AND STATE INCOME TAX PRO FORMA ADJUSTMENT?

1

2

3

4

5

6

7 A.

8

9

10

11

12

13

14

15 A.

16

17

18

19

20

21

22

23

24

25

26

27

28

The Company used a "top down" approach in computing cost-of-service income tax

expense. This calculation, which was so adopted in Decision No. 69663, uses the

statutory rate and estimated 2015 levels of various tax credits and other permanent tax

items, adjusted for known changes (e.g., the statutory tax rate reduction as a result of

Arizona's 2014-2017 phased-in rate reduction), reflecting the Company's best estimate

A.
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of on-going income tax expense. It also considers the deduction of interest expense

synchronization to the end of the Test Year's Rate Base. The total federal and state

income tax pro forma decreases income tax expense by $3,874,000 (see Attachment

EAB-26DR and SFR Schedule C-2, page 13, column 37).

25. Annualize Property Tax Expense.

Q. HAS APS PROPOSED AN ADJUSTMENT TO THE TEST YEAR AD
VALOREM (PROPERTY) TAX?

Yes. An adjustment is appropriate to reflect December 31, 2015 plant values, the

current state assessment ratios and the most current estimated composite tax rate.

Q. HOW WERE PROPERTY TAXES CALCULATED?

1

2

3

4

5

6

7

8

9 A.

10

11

12

13 A.

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Property taxes were calculated using December 31, 2015 property values as filed with

the Arizona Department of Revenue in April 2016. These property values were then

multiplied by the most current approved assessment ratios. Finally, that assessed value

is multiplied by the current estimated composite tax rate. This pro forma does not

reflect the reduction in property tax expense related to Cholla Unit 2's shutdown, since

that was already reflected in the "Remove Cholla Unit 2 Costs" pro forma above. APS

will update the expected composite tax rate with the actual rate when it becomes

This adjustment results in a

reduction to pre-tax operating income of $28,494,000 (see Attachment EAB-27DR and

SFR Schedule C-2, page 13, column 38).

available near the end of the third quarter of 2016.
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26. Amortize Property Tax Deferral

Q. PLEASE EXPLAIN THE RATE BASE PRO FORMA ADJUSTMENT FOR THE
PROPERTY TAX DEFERRAL.

In the 2012 Settlement Agreement (Decision No. 73183), APS was allowed to defer for

later recovery a portion of the changes its Arizona property taxes (see Section 12 of the

Settlement Agreement). The terms from Section 12.1 were as follows:

APS shall be allowed to defer for future recovery, in accordance with
the provisions of Accounting Standards Codification ("ASC") 980
(formerly SFAS No. 71), the following portions of Arizona property tax
expense above or below the test year level of $141.5 million caused by
changes to the applicable Arizona composite property tax rate (not
changes in the assessed value of property).

(a) When the property tax rate increases:

For 2012: 25% (prorated with an assumed July 1 rate effective date),
For 2013; 50%, and
For 2014 and all subsequent years: 75%.

(b) When the property tax rate decreases: 100% in all years.

No interest shall be applied to the deferred balance.

APS is including the amount of the defend to what it will be at June 30, 2017.

Accordingly, the Rate Base addition for the property tax deferral at June 30, 2017 is

$233849,000 (see Attachment EAB-28DR and SFR Schedule B-2, page 3, column 9).

Q. IS THERE A CORRESPONDING OPERATING INCOME ADJUSTMENT FOR
THE PROPERTY TAX DEFERRAL ADJUSTMENT?

1

2

3

4 A.

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23 A.

24

25

26

27

28

Yes. The operating income pro forma reflects adjustment to amortize the property tax

deferral over ten years, as authorized in Decision No. 73183. This results in a decrease

to pre-tax operating income of $8,898,000 (see Attachment EAB-29DR and SFR

Schedule C-2, page 13, column 39).
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27. Annualize Four Corners Coal Reclamation Costs

Q. PLEASE DESCRIBE THE PRO FORMA TO ANNUALIZE FOUR CORNERS
COAL RECLAMATION COSTS.

This pro forma adjustment for Four Corners coed reclamation annualized the estimate for

fined reclamation costs, the costs to account for growth, and the amortization period for

Units 1-5. The estimate for fined reclamation costs was revised based on a study

performed by Golder Associates as of December 2014. The estimate increased due to

higher environmental costs for increased bond premiums, higher indirect costs for

administration, depreciation and security offset by a decrease in materials and supplies

and labor costs. The costs within this recent Golder Associates study were presented on

a December 2014 dollar basis. Due to the long term nature of these costs, APS escalated

the cost estimates for Units 1-5 through June 2038. The Company is using an

amortization period for Units 1-5 to June 2038. Prior to this study we accelerated the

amortization for Units 1-3 through September 2012 because the prior coal supply

agreement would have required funding of final coal reclamation obligation upon

closure of the Unit. The current coal supply agreement requires annual funding over the

term of the agreement. This resulted in an increase to pre-tax operating income of

$6,559,000 (see Attachment EAB-30DR and SFR Schedule C-2, page 14, column 40).

Q. HOW WAS THE ESCALATION CALCULATED?

Total estimated costs from the Golder Associates study were used to derive APS's share

of Four Corners coed reclamation (in 2015 dollars). The reclamation costs for Units 1-5

are inflated using an annual rate of 4% over 16.5 years to adjust the 2015 dollar basis to

second quarter 2038. The final reclamation costs for Units 1-5 are amortized through

June 2038. Per the current coal supply agreement, APS shall fund Final Reclamation M

thirteen (13) equal annual installments, on August 1 of each Contract Year into an

1

2

3

4 A.

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21 A.

22

23

24

25

26

27

28

irrevocable escrow account, solely dedicated to the Final Reclamation Costs of the
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Navruo Mine (the Escrow Account). The first funding will be on August 1, 2016. The

funding will be based on the initial final reclamation estimates with true-ups for updates

of estimates made periodically,

28. Annualize Navajo Coal Reclamation Costs

Q. PLEASE DESCRIBE THE PRO FORMA TO ANNUALIZE NAVAJO COAL
RECLAMATION COSTS.

This pro forma adjustment for Navz8o cod reclamation annualized the estimate for final

reclamation costs, the costs to account for growth, and the amortization period. The

estimate for final reclamation costs is based on a study performed by Weir International,

Inc. as of August 2005. The calculation of the estimate for find reclamation costs uses

the Weir study, net of any prior negotiated settlements or funding, and updated for the

composite index change and the earnings rate. The final reclamation estimate is

Payments are made

monthly to Peabody based on costs and cod usage. This results in a reduction to pre-tax

operating income of $653,000 (see Attachment EAB-3 cDR and SFR Schedule C-2, page

14, column 41).

amortized over the coal supply agreement to April 30, 2016.

Q. HOW WAS THE ESCALATION CALCULATED?

1

2

3

4

5

6

7

8 A.

9

10

11

12

13

14

15

16

17

18

19

20 A.

21

22

23

24

25

26

27

28

Total estimated costs from the 2005 Weir study were used to derive APS's share of

Navajo coal reclamation costs (adjusted for composite index changes and earning rate

for 2015 dollars). The reclamation costs are inflated using an annual rate of 2.7% to

2026. The final reclamation costs are amortized through April 2026. Payments are

made monthly to Peabody based on reclamation obligation and coal usage.

38

I'll\



29. Adjust Cash Working Capital for Cost of Service.

Q. PLEASE DESCRIBE THE PRO FORMA TO ADJUST CASH WORKING
CAPITAL FOR COST OF SERVICE PRO FORMAS.

This is a Rate Base pro forma to adj use cash working capital to include the effects of the

cost of service pro forms. As discussed earlier in my testimony, the cash working

capital on SFR Schedule B-5 includes a cash working capital component determined

using a lead/lag study. The expense levels in that study reflect the actual expense in the

Test Year. This pro forma adjusts the study to take into consideration the cost of service

pro forms which adjust actual Test Year levels of expense. This pro forma decreases

Rate Base at December 31, 2015 by $18,888,000 (see Attachment EAB-32DR and SFR

Schedule B-2, page 4, column 10).

Q. ARE THERE ANY ADDITIONAL IMPACTS OF THIS RATE BASE PRO
FORMA?

Yes. Since the Rate Base pro forma affects total Rate Base, there is a corresponding

operating income pro forma necessary to reflect the income tax impacts of interest. This

pro forma was calculated using the Rate Base adj vestment above and the weighted cost of

debt. This adjustment increases income tax expense by $163,000 (see Attachment EAB-

33DR and SFR Schedule C-2, page 14, column 42).

30. Transfer Palo Verde Unit 2 Lease Reduction to Base Rates.

Q. PLEASE DESCRIBE THE PRO FORMA TO ADJUST PV UNIT 2 LEASE
EXPENSE.

1

2

3

4 A.

5

6

7

8

9

10

11

12

13

14

15 A.

16

17

18

19

20

21

22

23
A.

24

25

26

27

28

On July 7, 2014, APS notified the PV Unit 2 lessor trust entities of APS's intent to

exercise the fixed rate renewal options in the leases. The length of the renewal options

will result M APS retaining the assets through 2023 under one lease and 2033 under the

other two leases. APS will be required to make lease payments of appro>dmately $23

million annually for the period 2016 through 2023, and about $16 million annually for
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1

2

3

the period 2024 through 2033, At the end of the lease renewal periods, APS will have

the option to purchase the leased assets at their fair market value, extend the leases for

up to two years, or return the assets to the lessons. This adjustment results in an increase

to pre-tax operating income of $l6,917,000, reflecting the decrease from the $40 million

lease expense (net of the related gain amortization) in the Test Year to the new annual

lease expense amount of $23 million effective January l, 2016. (See Attachment EAB-

34DR and SFR Schedule C-2, page 15, column 43.)

31. Normalize Fossil and Nuclear Maintenance Expense.

4

5

6

7

8

9

10

11

12

13

14

Q. CAN YOU PLEASE DESCRIBE THE PRO
NUCLEAR AND FOSSIL MAINTENANCE?

FORMAS TO NORMALIZE

15

16

17

18

19

20

21

22

23

24

25

26

27

Yes. These pro donnas adjust both planned maintenance time and unplanned outage

time so that the level of maintenance expense included in the Test Year is consistent

with an average year. These adjustments are necessary because outage time at each of

the power plants in the Test Year for planned routine maintenance and unplanned forced

outages is not indicative of the normal levels of availability. APS adjusted Test Year

O&M expenses to normalize maintenance levels for the Company's production plant in

service at December 31, 2015. This was done separately for the Company's nuclear

facilities and its fossil facilities. The nuclear generation maintenance adjustment

reduces pre-tax operating income by $248,000 and the fossil generation maintenance

adjustment reduces pre-tax operating income by $l,285,000. The O&M expense

adjustments include the impacts of the outage time normalization for adj of the units.

(See Attachments EAB-35DR and EAB-36DR and SFR Schedule C-2, page 15, columns

44 and45.)
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1

2

Q. HOW DID YOU ADJUST THE OUTAGE TIME TO NORMALIZE THE TEST
YEAR RESULTS?

3

4

5

6

7

Planned maintenance time for each non-nuclear generating plant is an average over the

routine overhaul cycle for the plant type. For example, the Company's coal plants are

on a six-year overhaul cycle, which means that each of the coal units should experience

a major overhaul once in every six-year period. The specific six-year period applicable

to the normalization includes the historical years of 2010-2015.

8

9

10

11

12

13

14

Normalized PV outage time is calculated in a similar manner, using a three-year period

spanning 2013-2015, but the rationale is slightly different than the one applicable to the

coal plant outage time normalization. The nuclear units are each on an 18-month

refueling cycle, so a three-year period ensures that each unit's maintenance time is

reflected in equal proportion in the normalization period. Any single year, such as the

Test Year, does not represent the average maintenance time and associated expense

levels that can reasonably be expected when rates established in this case will be in

effect.

Q. HOW DID YOU ADJUST THE MAINTENANCE EXPENSES TO NORMALIZE
THE TEST YEAR RESULTS?

15

16

17

18

19

20

21

22

23

24

25

26

27

The maintenance expenses were nonnalized in a similar fashion to the outage time. For

fossil generating units, normal maintenance levels are determined by averaging the

historical maintenance expense at each power plant using the six-year average

maintenance cycle. Normal PV expenses are based on historical expense for a three-

year period.

28
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Labor costs, including overtime costs, have been adjusted to reflect historical labor cost

increases. Non-labor maintenance costs were adjusted to current cost levels using the

relevant Handy-Whitman cost indices.

32. Annualize Solar Partner Program Expense.

Q. PLEASE DESCRIBE THE PRO FORMA TO ANNUALIZE SOLAR LEASE
PAYMENTS.

This pro forma annuadizes the lease expense associated with the solar partner program

operations authorized in Decision No. 74878. This adj vestment results in a reduction to

pre-tax operating income of $528,000 (see Attachment EAB-37DR and SFR Schedule

C-2, page 16, column 46).

33. Remove Out of Period and Miscellaneous Items.

Q. PLEASE DESCRIBE THE PRO FORMA TO REMOVE MISCELLANEOUS
AND OUT OF PERIOD ITEMS.

1

2

3

4

5

6

7

8 A.

9

10

11

12

13

14

15

16 A.

17

18

19

20

21

22

23

24

25

26

27

28

In any Test Year, there are bound to be some items recorded that relate to periods other

than the Test Year, or conversely, items recorded in other time periods that correctly

belong in the Test Year. For the 2015 Test Year, APS is removing costs associated with

consulting fees, miscellaneous advertising and other general expenses as they are not

reflective of on-going costs or are costs that APS does not intend to collect from

customers. This adjustment, for the sake of simplicity, combines several smaller entries

that fit this description and are shown in aggregate in the pro forma. This adjustment

results in an increase to pre-tax operating income of $1,633,000 (see Attachment EAB-

38DR and SFR Schedule C-2, page 16, column 47).
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REQUEST FOR PROPERTY TAX DEFERRAL

Q. IS APS PROPOSING TO RECEIVE AUTHORIZATION FOR A PROPERTY
TAX DEFERRAL?

Yes, the property tax deferral approved in the last Settlement was very beneficial and

helped to alleviate risk of changes in property tax rates within Arizona, For most

companies, the assessed value of property rises and falls with its market value. As

values fall, the state and local to>dng entities raise rates in an attempt to maintain

revenues. An increase in the property tax rate to account for any lower assessed value

For APS,

however, the assessed value of APS property is based on its book value - a value that in

total is usually steady or rising. Thus, when a to>dng entity increases or decreases its tax

rate, APS's tax payment necessarily rises or falls accordingly. APS is concerned that its

property tax rate and related property tax expense could increase significantly during the

course of the Settlement stay-out period, much like it has over the past few years. APS

proposes to continue the Arizona property tax defend and structure it similarly to that in

the last rate case.

would not necessarily change that non-utility taxpayer's tax payment.

Q. PLEASE DESCRIBE THE PROPOSED PROPERTY TAX DEFERRAL TERMS.

1 v.

2

3

4 A.

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19 A.

20

21

22

23

24

25

26

27

28

APS proposes to be allowed to defer for future recovery, in accordance with the

provisions of Accounting Standards Codification (ASC) 980 (formerly SFAS No. 71),

100% of all changes to Arizona property tax expense above or below the Adjusted Test

Year level of $181 million caused by changes to the applicable Arizona composite

property tax rate (not changes M the assessed value of property). APS will track and

record the deferral in the same manner as it currently is and propose the recovery of the

deferred balance in the next rate case. Similarly to that M the Settlement Section 12.2,

APS proposes to recover any positive balance from customers over ten years and any

negative balance will be refunded to customers over three years.
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CONCLUSIONVI.

Q. DOES THIS CONCLUDE YOUR DIRECT TESTHVIONY?

1

2

3 A.

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Yes.
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Attach went EAB-1 DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove Amortization of
Pension/OPEB Deferral

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.

8.

9.

Other Operating Expenses :
Operations Excluding Fuel Expense
Maintenance

Subtotal

(4,238)

(4,238)

10 .
11 .

12 .

13 .

14 .

Depreciation and Amortization
Amortization of Gain

Administrative and General

Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax 4,238

16. Interest Expense
17. Taxable Income 4,238

18. Current Income Tax Rate 38.10% (l ine 17*38.1%) 1,615

19. Operating Income (line 15 minus line 18) $ 2,623

Adjustment to Test Year operations to remove 6 months of amortization of the Pension/OPEB
deferral authorized in Decision No. 71448.
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Attachment EAB-2DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line

No. Description

Amonix, Star Center Patent
Rights and Sale of Kyrene to

Knox Amortization

1 .

2 .

3.

4.

Electric Operating Revenues

Revenues from Base Rates

Revenues from Surcharges

Other Electric Revenues

Total Electric Operating Revenues

$

5.

6.

Electric Fuel and Purchased Power Costs

Oper Rev Less Fuel & Purch Pwr Costs

(4,038)7.

8.

Q.

Other Operating Expenses:

Operations Excluding Fuel Expense

Maintenance

Subtotal (4,038)

70.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense 4,023

15. Operating Income Before Income Tax 4,038

16.
17.

Interest Expense
Taxable Income 4,038

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 1 ,538

19. Operating Income (line 15 minus line 18) $ 2,500

Adjustment to amortize the gain of the Amonix and Star Center Patent investment over 3 years. This
adjustment also includes the amortization of the deferred gain on the Kyrene to Knox transmission line
transaction as authorized in Decision No. 74991 .
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Attachment EAB-3DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Office Closure and
Paystation Fee
Socialization

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

(14)
(14)

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

(14)

7.

8.

9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

(1 ,033)

(1 ,033)

10 .
11 .
12 .
13 .
14 .

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

(27)

(18)
(1,078)

15. Operating Income Before Income Tax 1 ,064

16.
17.

Interest Expense
Taxable Income 1 ,064

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 405

19. Operating Income (line 15 minus line 18) $ 659

Adjustment to Test Year operations for reduced expenses related to closure of Customer
Service offices and for the increase cost of paystation fees.
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Attachment EAB-4DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro ForMa Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove Test Year
Regulatory Assessment

$1.
2.
3.

(7,545)

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues (7,545)

5.
e.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs (7,545)

(7,545)7.
8 .
9 .

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal (7,545)

10 .
11 .
12 .
13 .
14 .

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense (7,545)

15. Operating Income Before Income Tax

16.
17.

Interest Expense
Taxable Income

18. Current Income Tax Rate 38.10% (line 17 * s8.1%)

19. Operating Income (line 15 minus line 18) $

Adjustment to Test Year operations to remove the Regulatory Assessment surcharges from revenues
and expenses.

4.
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Attachment EAB-5DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove and Transfer Test
Year Transmission Cost

Adjustor (TCA)

$1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

(128,782)

(128,782)

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs (128,782)

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax (128,782)

16.
17.

Interest Expense
Taxable Income (128,782)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (49,066)

19. Operating Income (line 15 minus line 18) $ (79,716)

Adjustment to Test Year operations to remove the Transmission Cost Adjustor from operating
revenues and transfer it to base rates.
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Attachment EAB-6DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove and Transfer Test Year
Lost Fixed Cost Recovery

Mechanism (LFCR)

$1.
2.
3.

(45,988)

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues (45,988)

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs (45,988)

7.

8.

9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

- (45,9§s)15. Operating Income Before Income Tax

16. Interest Expense
17. Taxable Income (45,988)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (17,521)

19. Operating Income (line 15 minus line 18) $ (28,467)

Adjustment to Test Year operations to remove the LFCR mechanism from operating revenues and
transfer it to base rates.

4.
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Attachment EAB-7DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove and Transfer Test Year
Environmental Improvement

Surcharge (ElS)

$

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

(2,461)

(2,461)

5. Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs (2,461)

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax (2,461)

16. Interest Expense
Taxable Income (2,461)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (938)
19. Operating Income (line 15 minus line 18) $ (1 ,523)

Adjustment to Test Year operations to remove the ElS from operating revenues and transfer it to base
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Attachment EAB-8DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line

No. Description

Remove and Transfer a Portion
of Test Year Demand Side
Management Adjustment

Clause (DSMAC) Revenue &
Expense

$1.
2.
3.

(51 ,369)

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues (51 ,369)

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs (51 ,369)

(41 ,369)7.
8 .
9 .

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal (41 ,369)

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense (41 ,369)

15. Operating Income Before Income Tax (10,000)

16.
17.

Interest Expense
Taxable Income (10,000)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (3,810)

19. Operating Income (line 15 minus line 18) $ (6,190)

Adjustment to Test Year operations to remove the DSMAC from revenues and transfer a portion of it to
base rates.

4.

l \Ill



Attachment EAB-9DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line

No. Description

Remove and Transfer a Portion
of Test Year Renewable Energy

Adjustment Clause (REAC)

$1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

(113,286)

(113,286)

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel 8¢ Purch Pwr Costs

(44,870)
(68,416)

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

(30,859)

(30,859)

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense (30,859)

15. Operating Income Before Income Tax
(37,557)

16.
17.

Interest Expense
Taxable Income

(37,557)

18. Current Income Tax Rate 38.10% (line 17 * 38.10%) (14,309)

19. Operating Income (line 15 minus line 18) $ (23,248)

Adjustment to Test Year operations to remove the REAC from operating revenues and transfer a portion of
the expenses related to AZ Sun, Schools and Government and the Community Power Project to base
rates.



Attachment EAB-10DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove and Transfer Test
Year Rate Rider Four

Corners Revenue

$

2.
3.

(57,675)

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues (57,675)

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch PwrCosts (57,675)

7.
8 .
9 .

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax (57,675)

16. Interest Expense
17. Taxable Income (57,675)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (21 ,974)

19. Operating Income (line 15 minus line 18) $ (35,701)

Adjustment to Test Year operations to remove the Four Corners Rate Rider from operating
revenues and transfer a portion to base rates.

4.



Attachment EAB-11 DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Four Corners Deferral
True Up

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
e.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.

8.

9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.

1 ,sos

14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense 1 ,388

15. Operating Income Before Income Tax (1 ,388)

16.
17.

Interest Expense
Taxable Income (1 ,388)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (529)
19. Operating Income (line 15 minus line 18)

$ (859)

Adjustment to Test Year operations to include the true-up of the Four Corners deferral balance.
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Attachment EAB-12DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove Cholla Unit 2 Non-
Fuel / Non-Payroll Costs

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

(5,656)
(2,219)
(7,875)

10.
11.

(7,144)

12.
13. Q-3392

(17,355)14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax 17,355

16.
17.

Interest Expense
Taxable Income 17,355

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 6,612

19. Operating Income (line 15 minus line 18) $ 10,743

Adjustment to Test Year operations to remove Cholla Unit 2 costs due to the shut down of the unit in
October of 2015.

4.



Attachment EAB-13DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Adjust Cholla Unit 2
Regulatory Asset

Amortization

$
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

5.
e.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

7,890

7,890

15. Operating Income Before Income Tax (7,890)

16.
17.

Interest Expense
Taxable Income (7,890)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (3,006)

19. Operating Income (line 15 minus line 18) $ (4,884)

Adjustment to Test Year operations to include the amortization costs related to the closure
of Cholla Unit 2 and the accrual of remaining removal costs for final retirement in 2033.

I

I

4.
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Attachment EAB-14DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Rate Base Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Include West Phoenix Unit 4
Regulatory Disallowance

Line
No. Total Co.Description

1. Gross Utility Plant in Service $ (13,833)

(5,280)

(8,553)

(2,038)

2. Less: Accumulated Depreciation & Amort.

3. Net Utility Plant in Service

4. Less: Total Deductions

5. Total Additions

6. Total Rate Base $ (6,515)

Adjustment to Test Year rate base to reflect depreciation of regulatory disallowance of West Phoenix Unit 4 per
Decisions Nos. 67744 and 69663.

I l l



Attachment EAB-15DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Include West Phoenix Unit 4
Regulatory Disallowance

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.

14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

(329)

(329)

15. Operating Income Before Income Tax 329

16.
17.

Interest Expense
Taxable Income

Total Rate Base * Long Term Debt (148)
477

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 182

19. Operating Income (line 15 minus line 18) $ 147

Adjustment to Test Year operations to reflect amortization of regulatory disallowance of West Phoenix Unit 4 over the
remaining life of the plant as required by previous Decision Nos. 67744 and 69663.



Attachment EAB-16DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Include Interest Expense
on Customer Deposits

$
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

4437.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal 443

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense 443

15. Operating Income Before Income Tax (443)

16.
17.

Interest Expense
Taxable Income (443)

18. Current Income Tax Rate 38.10% (line 17 * 38.1 %) (169)

19. Operating Income (line 15 minus line 18) $ (274)

Adjustment to Test Year operations to reflect the operating income impact of interest on customer
deposits using January 2016 interest rates.

4.



Attachment EAB-17DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Adjust Depreciation
Expense - 2016

Depreciation Rate Study

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.

75,989

14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense 75,989

15. Operating Income Before Income Tax (75,989)

16.
17.

Interest Expense
Taxable Income (75,989)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (28,952)

19. Operating Income (line 15 minus line 18) $ (47,037)

Adjustment to Test Year operations to reiiect depreciation expense based on the 2016 Depreciation Rate Study.

_ I

4.



co
|\
CD_
m

m Of)
(O

Lm
o 9'

N
O__
1\

>\
c

-

-

et
Non
f\

o f
m

1*-
m
O)

Neao
148auN

no
D
of
'T
m
<
LIJ

g o

o E
3 <
o

| - as he

"6

m
Ia
cy
D.

-l-I
:
w
E
. :
o
g
<

°5 c
8 .9
. _ 4-1

3' g
.§ 8 8
2 E .9
"' um 'u

g -o
o <

mo
lD__ofm
N

o(v)
W_o
u'>

cm
\
t.O__
\
co
1-

m
(")_
m
an

YI'
(\|
0 _
|\

N
1-
"2
\'
o
1-

2
g
8
5
nr

c
. :
8
|-

he 69

LD
no
' _
o
Cal

oLm
0_
co

LD
m
9'_
<1-

co
Cal
W;
co

I

m
o
o
of
o
F

'6 o
E T° z
U

: :
o

'cs
'u
<

\ -

I a

\-
\

9

'c ofN (\|
l\
(O_

I
m
c
.9

as 'o'o
<

(O
of
m
o
1\
<r

of
Lo
(V__
(*)
co
(v)

I\-
o f

so
Lm
"L
In
l~

E

=== 8c 8
.2 :3 o
.Q LL
m
D ea

cs
2o
z

co
®_
co
N

<l'
m
(\|..
<r
|\

l \
CO
CC_
o>
<r

(q
of

I

G) LQ

8 o 9a: 3
m
cm
3
o
.c

m |-
i i  E

o
<5 3

o Q %
cm

4 - 1  o
GJ

B  | -

c
.94-1
cu
ea
c
m

o

v-
he

Q
ea
° .
no
we

e a

If)
0')
(O_
o
co

of
<"̀ )_
of

l\
co
CO_
m

I

»`
m
l~
l~
N
of~.¢

> -
z
< u 0D.-1-»

o
O w
IJJ N

Q u5<Qn¢<v"1
l.uEcn 6'°

L L - U

L..

DD.
< 8z
o
8 8m
<

-8
I a
o
Ll-

co5m
o
cu
o

1 -
N

co
<r

__
\
LD

he 49

a>
o
E
a>

U)
c

q).o
E
a>
cm
c
4-1
C
(0
0.

8-'
31-1
: J

w
C
o

+5
5
' D
a>
a

4-1
o

| -

1/5
(0
a>
_I

ea
U)
as
m

°3
a¢

co8a' :omo
Q

4-1C
E
D .

E*
3
D
(D
(D
o
L _

(D

C
o
*a
.E
o
E
<
'U
C
(0
C
o

4-1m
o
a>
C

D.
a>
a
'o
a>

4- 9

E
3
E
5
oo
<
E/5wG)_I

4-'
a>
Z

(D
C
O
E
'U
'U
<
E
. l_l

O
|...-

'g|-
0
c
.J

dz Ni Cd Lfi co

Lu ml II



1"

"a
F
o
UI
as

D.

1-
LQ
N

v" v '
I I T"'

N

\-
I -

'LQ
N

I I I

1-

3
<r
LO

NF)__8¢F
air'\-|\

99%m
n>-31

8 3G)OIT<
.=s'"=°82
l-9-n. as

n¢
Dm
'T
m
<
LIJ
4-1

m
E
.:o
8
<

.:.
m

>~oea av 5o n
F
LQ
c-l

1- 1-
I I F

l.r>_
N

I
1-
l.n_
N

1 I I

Lo1.-
01
of

8 o
1-I I pp ¢\l

C*l 1-

w
u

3 .Q 8
E :

m- umc 8_m cv'-£ 9 - 5 ¢¥382*°.:""¢7l<o g 0,_,
ol-E

Q. 9

w
.2 8 g
> an o

..-
a $3l-<5.1. u
O •) C"' aum o_:N.g_
o

I I I I I I I I I

IW F
Lm o

| | (V) W'

W F

of
q-
Q
N

Ce

i i
2
D
cs
3
G)

' U  :
3 a>
: n o

'u oz
2 . 9
' g  E

w
w e
w 3 an

m  E

.E-us

a>8Q .
o :if
3_9

<49 3
I I I I I I I I I

W
<r
~_
9'
N

a vn o
<1-_cqmm(")

o w
can 3
M O Q

=L6=c0lb G)""'8_Q>-€
3"""4-'

3-==__u.
Q

_m
D. ea

to 3 `°
as

q) cs
o I I I I I I I I I

ofo
QN

cow<ol\| | ooh
N

w

I

m

C
*3 uJ

1 .

G)

C
w
as
o

'o
z

*,;;
0 2
.'8 .9
m :

833
a s..
an 5

E
69

(W
>

I I I I oI I I I I I I

EE
Et
0387;

g883n:u-,:
8885
2

: E > _ -

o ° " 3
N
n:
<

<am
E
o
o
C

G)

J -
tn
o

mI\
etf.o

of v

2 8.
v |\

v0)
Q
| \

of 8
Lr> £*)

1 -

|`-
Wu/

8
"1
8

Lm
l~
n_
If) w e

+ 4in 2
|- o

4-1

~=.2D.Q<

_m
D.

>-
m

in
m
o

I.L ea
(119

82
r-
ng
N

69
ov-
of
Vu

2_&*|-
° ' o u i
m c :
o 1°.96'-='=E.9%.13<

is-Q8
-E§-2>:TZ§»"o.3W:e rg
'Mel
4-1 c
v»'=.9
.5'§-...
2882..6-
a 3§
4-1 5

o ¢ 8|-a|-
.egg
s§'°E ':
.8 s
8.83

GJ 8o .Q

G)
U)
c
w

61-
G)C

in m
c

.Q4-1

.8
t :a>

W :

m
VI
o

(V
w
C

o 0

<
E

m
:1
c
E
101°-
GJ
c
9

an a> ._3 Di cu '6

an /0 *
>
a> m W

DO E o
Ia o

3
D.

vs
g

D-1:

:_
GJ

4-1

8

8
| -
w
E
o
0

E
G)-
ou-
G)

m
GO
E
o
o
c

U)4-4
N

n o

8
|-
G)
E
o
o

8
g

so 8
"'&2 E'§=

8§=~=38
E'§°£8888

o 3'-"3uv*-
83321-§n:n:5
m

°>*5

8
ogo

o

9 8
$8
881
3-a
3
2%

8
Et'
2%
E a.go
1 :
2
LIJ

G) 44Q. E u

w.c o §
+4
O

3
AgLu.
§..E
mg

@2§-09ES
m38mg

r: LD
m 'o

"8 (D
Ru "6
c

.QE 4-1

8 =8
B. o E _g |-a> E 'c ..-
D < < o

Q.

m
U)c

E
- 8c

m O
m 3

.Q 985
m m -

" o
cm

.E
E
8 .

o

q)
a n  E
0 1  o
:  o
q )  :a ~
x

(5
W x
Q cu
G) |-4-1
c

G)
W e... 4-»

2\.
O

QI
E
o
o

E
on
c

. . -
(0

3
o

C
.Q
Q'-
o
tn
G)
a

Q; .
.E o_IN -3c~iod<l' Ldcci l~ZodctS d 4 of o'$ 4:

F v - 1 - P V
Lei
1."

<6 l~C
1"* 1- ad

1- ET



Attachment EAB-20DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Adjust Decommissioning
and Spent Fuel Costs

|

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

(962)
962

7 .
8 .
g .

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10 .
11 .
12 .
13 .

(13,383)

14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense (13,383)

15. Operating Income Before Income Tax 14,345

16. Interest Expense
17. Taxable Income 14,345

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 5,465

19. Operating Income (line 15 minus line 18) $ 8,880

Adjustment to Test Year operations to reflect updated decommissioning funding levels for Palo
Verde and updated ISFSl expense.

I I



Attachment EAB-21 DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Annualize Payroll
Expense

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.

8.

9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

4,236
1 ,092
5,328

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense 5,328

15. Operating Income Before Income Tax (5,328)

16. Interest Expense
17. Taxable Income (5,328)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (2,030)

19. Operating Income (line 15 minus line 18) $ (3,298)

Adjustment to Test Year operations to reflect the annualization of payroll, payroll tax and
non-retirement benefit expenses to March 2016 employee levels for performance review
and March 2017 Union employees.

4.
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Attachment EAB-22DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Normalize
Employee Benefits

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Over Rev Less Fuel & Purch Pwr Costs

8,4007.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal 8,400

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense 8,400

15. Operating Income Before Income Tax (8,400)

16.
17.

Interest Expense
Taxable Income (8,400)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (3,200)

19. Operating Income (line 15 minus line 18) $ (5,200)

Adjustment to Test Year operations to reflect the current December 2015 actuarial valuation
of retirement program expenses.

Lu



Attachment EAB-23DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove Supplemental
Excess Benefit Retirement

Plan Expense (SERP)

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

(7,808)

(7,808)

10 .
11 .
12 .
13 .
14 .

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense (7,808)

15. Operating Income Before Income Tax 7,808

16.
17.

Interest Expense
Taxable Income 7,808

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 2,975

19. Operating Income (line 15 minus line 18) $ 4,833

Adjustment to Test Year operations to remove Supplemental Excess Benefit Retirement Plan
Expense ("SERP").



Attachment EAB-24DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Remove
Stock Compensation

1 .
2 .
3 .

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7 .
8 .
g .

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

(15,753)

(15,753)

10 .
11 .
12 .
13 .
14 .

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense (15,753)

15. Operating Income Before Income Tax 15,753

16.
17.

Interest Expense
Taxable Income 15,753

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 6,002

19. Operating Income (line 15 minus line 18) $ 9,751

Adjustment to Test Year operations to remove Stock Compensation expense.

4.



Attachment EAB-25DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Normalize Cash
Incentive

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
e.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

(2,029)
(50)

(2,079)

1 0 .
1 1 .
12 .
13 .
14 .

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

(928)

(3,007)

15. Operating Income Before Income Tax 3,007

16.
17.

Interest Expense
Taxable Income 3,007

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 1,145

19. Operating Income (line 15 minus line 18) $ 1 ,861

Adjustment Test Year operations to normalize the cash incentive program over a 3 year
period.

4.
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Attachment EAB26DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Normalize Income Tax
Expense/Interest
Synchronization

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax

16.
17.

Interest Expense
Taxable Income

10,169
(10,169)

18. Current Income Tax Rate 38.1% (line 17 * 38.1%) (3,874)

19. Operating Income (line 15 minus line 18) $ 3,874

Adjustment to Test Year operations for top down income tax true-ups consistent with Decision
Nos. 69663, 71448 and 73183 using the 12/31/2015 rate base and cost of long-term debt. Tax
true-ups are reflected as interest in this adjustment.

4.
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Attachment EAB-27DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Annualize Property
Tax Expense

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense
28,494
28,494

15. Operating Income Before Income Tax (28,494)

16.
17.

Interest Expense
Taxable Income (28,494)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (10,856)

19. Operating Income (line 15 minus line 18) $ (17,638)

Adjustment to Test Year operations to annualize property taxes calculated using the anticipated
2016 tax assessment ratio and tax rate.

Mn l



ARIZONA PUBLIC sERvicE COMPANY

Attachment EAB-28DR
Page 1 of 1

Rate Base Pro Forma Adjustments
Test Year Ended 12/31/2015

(Dollars in Thousands)

Include Property Tax
Deferral

Line
No. Total Co.Description

Gross Utility Plant in Service $

Less: Accumulated Depreciation & Amort.

Net Utility Plant in Service

Less: Total Deductions 14,680

Total Additions 38,529

Total Rate Base $ 23,849

Adjustment to Test Year rate base to include the deferred property tax amounts from 1/1/2016 - 6/30/2017 per
Decision No. 73183.

2.

4.

3.

6.

5.

1.
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Attachment EAB-29DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Amortize Property Tax
Deferral

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pvw Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

8,898

8,898

15. Operating Income Before Income Tax (8,898)

16.
17.

Interest Expense
Taxable Income

541
(9,439)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (3,596)

19. Operating Income (line 15 minus line 18) $ (5,302)

Adjustment to amortize the property tax deferral as authorized in Decision No. 73183 over 10 years.
Pro forma adjusted as shown on Schedule B-2, page 3, column 9.



Attachment EAB-30DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Annualize Four Corners
Power Plant Coal

Reclamation Costs

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

(6,559)
6,559

7.
8 .
9 .

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10 .
11 .
12 .
13 .
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax 6,559

16.
17.

Interest Expense
Taxable Income 6,559

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 2,499

19. Operating Income (line 15 minus line 18) $ 4,060

Adjustment to Test Year operations to rellect most recent Four Corners Power Plant coal
reclamation study.

4.
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Attachment EAB-31 DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Annualize Navajo
Power Plant Coal

Reclamation Costs

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

653
(653)

7.
8 .
g.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

1 0 .
1 1 .
1 2 .
1 3 .
1 4 .

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax (653)

16. Interest Expense
17. Taxable Income (653)
18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (249)
19. Operating Income (line 15 minus line 18) $ (404)

Adjustment to Test Year operations to reflect the most recent Navajo Power Plant coal reclamation
study.

4.



Attachment EAB-32DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Pro Forma Adjustments to Original Cost Rate Base

Test Year Ended 12/31/2015
(Dollars in Thousands)

Adjust Cash Working
Capital for Cost of

Service Pro Format

Line
No. Description Total Co.

1. Gross Utility Plant in Service $

2. Less: Accumulated Depreciation and Amortization

3. Net Utility Plant in Service

4. Less: Total Deductions

5. Total Additions (18,888)

6. Total Rate Base $ (18,888)

Adjustment to Cash Working Capital to rellect impacts of cost of service pro forms on the
lead/lag study.

nlml



Attachment EAB-33DR
Page 1 of 1

ARIZONA PUBLIC SERVCE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Adjust Cash Working
Capital for Cost of

Service Pro Formas

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax

16.
17.

Interest Expense
Taxable Income

Rate Base * Long Term Debt (429)
429

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 163

19. Operating Income (line 15 minus line 18) $ (163)

Adjustment to Test Year interest expense for cash wort<jng capital rate base pro forma adjustment.

II



Attachment EAB-34DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line

No. Description

Transfer Palo Verde Unit
2 Lease Reduction to

Base Rates

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
e.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

(21 ,491)7.
8 .
9 . (21 ,491)

10 .
11 .
12 .
1 3 .

4,574

14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense (16,917)

16,917'15. Operating Income Before Income Tax

16.
17.

Interest Expense
Taxable Income 16,917

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 6,445

19. Operating Income (line 15 minus line 18) $ T6,472

Adjustment to the Test Year operation to include the net expense associated with the reduced Palo
Verde Unit 2 lease amount.

4.
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Attachment EAB-35DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Normalize Nuclear
Maintenance Expense

1.
2.
3.
4.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.

8.

9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal
248
248

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax (248)

16.
17.

Interest Expense
Taxable Income (248)

18. Current Income Tax Rate 38.10% (|ine 17*38.1%) (94)

19. Operating Income (line 15 minus line 18) $ (154)

Adjustment to Test Year operations to reflect normalization of nuclear production maintenance expense.

IH



Attachment EAB-36DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line
No. Description

Normalize Fossil
Maintenance Expense

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

1,285
1,285

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax (1 ,285)

16.
17.

Interest Expense
Taxable Income (1 ,285)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (490)

19. Operating Income (line 15 minus line 18) $ (795)

Adjustment to Test Year operations to reflect normalization of fossil production maintenance expense.

4.



Attachment EAB-S7DR
Page 1 of 1

ARIZONA PUBLIC sERvicE COMPANY
Income Statement Pro forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line

No. Description

Annualize Solar
Partner Program

Expense

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel & Purch Pwr Costs

7.
8.
9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal  .

528

528

10.
11.
12.
13.
14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense 528

15. Operating Income Before Income Tax (528)

16.
17.

Interest Expense
Taxable Income (528)

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) (201)
19. Operating Income (line 15 minus line 18) $ (327)

Adjustment to test year operations to annualize solar partner program bill credit expense as authorized in
Decision No. 74878.

4.
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Attachment EAB-38DR
Page 1 of 1

ARIZONA PUBLIC SERVICE COMPANY
Income Statement Pro Forma Adjustments

Test Year Ended 12/31/2015
(Dollars in Thousands)

Line Remove Out of Period
and Miscellaneous

ItemsNo. Description

1.
2.
3.

Electric Operating Revenues
Revenues from Base Rates
Revenues from Surcharges
Other Electric Revenues

Total Electric Operating Revenues

$

5.
6.

Electric Fuel and Purchased Power Costs
Oper Rev Less Fuel 8¢ Purch Pwr Costs

7.

8.

9.

Other Operating Expenses:
Operations Excluding Fuel Expense
Maintenance

Subtotal

10.
11.
12.
13.

(1 ,633)

(1 ,633)14.

Depreciation and Amortization
Amortization of Gain
Administrative and General
Other Taxes

Total Other Operating Expense

15. Operating Income Before Income Tax 1 ,ass

16.
17.

Interest Expense
Taxable Income 1 ,633

18. Current Income Tax Rate 38.10% (line 17 * 38.1%) 622

19. Operating Income (line 15 minus line 18) $ 1,011

Remove Out of Period and Miscellaneous Items from the Test Year period including consulting fees,
miscellaneous advertising, other general expenses, etc.

4.

III
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DIRECT TESTIMONY
OF

DR. RONALD E WHITE

ARIZONA PUBUC sERvicE COMPANY

DOCKET no. E-01345A-16-0036

1 I. INTRODUCTION

2

3

4

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

A. My name is Ronald E. White. My business address is 17595 S. Tatami Trail, Suite

260, Fort Myers, Florida 33908.

5

6

7

8

9

10

Q. WHAT IS YOUR OCCUPATION?

A. I am President of Foster Associates Consultants, LLC. Foster Associates is a public

utility economic consulting Hnnodering economic research and consulting services

on issues and problems arising from governmental regulation of business. Areas of

specialization supported by the firm's Fort Myers office include property service-life

forecasting, depreciation estimation, and valuation of industrial property.

11

12

13

14

15

16

17

18

19

20

21

22

23

Q- PLEASE BRIEFLY DESCRIBE YOUR EDUCATIONAL TRAINING AND

PROFESSIONAL BACKGROUND.

A. I earned a B.S. degree in Engineering Operations and an M.S. degree and Ph.D. de-

gree in Engineering Valuation from Iowa State University. I have taught graduate and

undergraduate courses in industrial engineering, engineering economics, and engi-

neering valuation at Iowa State University and previously sewed on the faculty for

Depreciation Programs for public utility commissions, companies, and consultants,

sponsored by Depreciation Programs, Inc., in cooperation with Western Michigan

University. I also conduct courses in depreciation and public utility economics for

clients of Foster Associates.

I have prepared and presented a number of papers to professional organizations,

committees, and conferences and have published several articles on matters relating

to depreciation, valuation and economics. I am a past member of the Board of Direc-



1

2

3

4

5

6

7

tors of the Iowa State Regulatory Conference and an affiliate member of the joint

American Gas Association (A.G.A.) - Edison Electric Institute (EEl) Depreciation

Accounting Committee, where I previously served as chairman of a standing com-

mittee on capital recovery and its effect on corporate economics. I am also a member

of the American Economic Association, the Financial Management Association, the

Midwest Finance Association, and a founding member of the Society of Deprecia-

tion Professionals.

Q. WHAT IS YOUR PROFESSIONAL EXPERIENCE?8

9

10

11

12

13

14

15

16

17

18

A. I joined the firm of Foster Associates in 1979, as a specialist in depreciation, the eco-

nomics of capital investment decisions, and cost of capital studies for ratemaking ap-

plications. Before joining Foster Associates, I was employed by Northern States

Power Company (1968-l979) in various assignments related to finance and treasury

activities. As Manager of the Corporate Economics Department, I was responsible for

book depreciation studies, studies involving staff assistance from the Corporate Eco-

nomics Department in evaluating the economics of capital investment decisions, and

the development and execution of innovative forms of project financing. As Assistant

Treasurer at Norther States, I was responsible for bank relations, cash requirements

planning, and short-term borrowings and investments.

19

20

21

22

23

24

25

26

27

Q. HAVE YOU PREVIOUSLY TESTIFIED BEFORE A REGULATORY BODY?

A. Yes. I have testified in numerous proceedings before administrative and judicial bod-

ies in over 30 jurisdictions, including several appearances in Arizona. l have also tes-

tified before the Federal Energy Regulatory Commission, the Federal Power

Commission, the Alberta Energy Board, the Ontario Energy Board, and the Securities

and Exchange Commission. Shave sponsored position statements before the Federal

Communications Commission and numerous local franchising authorities in matters

relating to the regulation of telephone and cable television. A more detailed descrip-

tion of my professional qualifications is contained in Attachment REW-lDR.

28 Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING?

l II
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4
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A. Foster Associates was engaged by Arizona Public Service Company (APS or Compa-

ny) to conduct a 2016 depreciation rate study for plant subject to the jurisdiction of

the Arizona Corporation Commission (ACC). The purpose of my testimony is to

sponsor and describe the study conducted by Foster Associates. Depreciation rates

currently used by APS were approved by the Arizona Corporation Commission

(ACC) pursuant to a Settlement Agreement in Docket No. E-01345A-l 1-0224. (De-

cision No. 73183, dated May 24, 2012).

8 ll. DEVelOPMENT oF Do=REclATlon RATES

9

10

11

12
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14

15

16
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18

19

20
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25

2 6

2 7

28

2 9

Q. PLEASE EXPLAIN WHY DEPRECIATION STUDIES ARE NEEDED FOR

ACCOUNTING AND RATEMAKING PURPOSES?

A. The goal of depreciation accounting is to charge to operations a reasonable estimate

of the cost of the service potential of an asset (or group of assets) consumed during an

accounting interval. A number of depreciation systems have been developed to

achieve this objective, most of which employ time as the apportionment base.

Implementation of a time-based (or age-life) system of depreciation accounting

requires the estimation of several parameters or statistics related to a plant account.

The average service life of a vintage, for example, is a statistic that will not be

known with certainty until all units from the original placement have been retired

from service. A vintage average service life, therefore, must be estimated initially

and periodically revised as indications of the eventual average service life becomes

more certain. Future net salvage rates and projection curves, which describe the ex-

pected distribution of retirements over time, are also estimated parameters of a de-

preciation system that are subject to future revisions. Depreciation studies should be

conducted periodically to assess the continuing reasonableness of parameters and ac-

crual rates derived from prior estimates. .

The need for periodic depreciation studies is also a derivative of the ratemaking

process which establishes prices for utility services based on costs. Absent regula-

tion, deficient or excessive depreciation rates will produce no adverse consequence

other than a systematic over or understatement of the accounting measurement of
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earnings. While a continuance of such practices may not comport with the goals of

depreciation accounting, the achievement of capital recovery is not dependent upon

either the amount or the timing of depreciation expense for an unregulated firm. In

the case of a regulated utility, however, recovery of investor-supplied capital is de-

pendent upon allowed revenues, which are in turn dependent upon approved levels of

depreciation expense. Periodic reviews of depreciation rates are, therefore, essential

to the achievement of timely capital recovery for a regulated utility.

It is also important to recognize that revenue associated with depreciation is a

significant source of internally generated funds used to finance plant replacements

and new capacity additions. This is not to suggest that internal cash generation

should be substituted for the goals of depreciation accounting. However, internally

generated funds incur no financing costs and the potential for realizing a reduction in

the marginal cost of external financing provides an added incentive for conducting

periodic depreciation studies and adopting proper depreciation rates.
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Q. PLEASE DESCRIBE THE PRINCIPAL STEPS INVOLVED IN CONDUCT-

ING A DEPRECIATION STUDY.

A. The first step in conducting a depreciation study is the collection of plant accounting

data needed to conduct a statistical analysis of past retirement experience. Data are al-

so collected to permit an analysis of the relationship between retirements and realized

gross salvage and cost of removal. The data collection phase should include a verifi-

cation of the accuracy of the plant accounting records and a reconciliation of the as-

sembled data to the official plant records of the company.

The next step in a depreciation study is the estimation of service life statistics

from an analysis of past retirement experience. The term lyre analysis is used to de-

scribe the activities undertaken in this step to obtain a mathematical description of

the forces of retirement acting upon a plant category. The mathematical expressions

used to describe these forces are known as survival functions or survivor curves.

Life indications obtained from an analysis of past retirement experience are

blended with expectations about the future to obtain an appropriate projection life

curve. This step, called I: estimation, is concerned with predicting the expected re-
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maiming life of property units still exposed to the forces of retirement. The amount of

weight given to the analysis of historical data will depend upon the extent to which

past retirement experience is considered descriptive of the future.

An estimate of the net salvage rate applicable to future retirements is most often

obtained from an analysis of gross salvage and cost of removal realized in the past.

An analysis of past experience (including an examination of trends over time) pro-

vides a baseline for estimating future salvage and cost of removal. Consideration,

however, should be given to events that may cause deviations from net salvage ob-

served in the past. Among the factors that should be considered are the age of plant

retirements, the portion of retirements that will be reused, changes in the method of

removing plant, the type of plant to be retired in the future, inflation expectations, the

shape of the projection life curve, and economic conditions that may warrant greater

or lesser weight to be given to the net salvage observed in the past.

A comprehensive depreciation study will also include an analysis of the ade-

quacy of the recorded depreciation reserve. The purpose of such an analysis is to

compare the current balance in the recorded reserve with the balance required to

achieve the goals and objectives of depreciation accounting if the amount and timing

of future retirements and net salvage are realized exactly as predicted. The difference

between the required (or theoretical) reserve and the recorded reserve provides a

measurement of the expected excess or shortfall that will remain in the depreciation

reserve if corrective action is not taken to extinguish the reserve imbalance.

Although reserve records are typically maintained by various account classifi-

cations, the total reserve for a company is the most important indicator of the ade-

quacy (or inadequacy) of recorded depreciation reserves. Differences between

theoretical recorded reserves will arise as a normal occurrence when service lives,

dispersion patterns and net salvage estimates are adjusted in the course of deprecia-

tion reviews. Differences will also arise due to plant accounting activity such as

transfers and adj ustments requiring an identification of reserves at a different level

from that maintained in the accounting system. It is appropriate, therefore, and con-

sistent with group depreciation theory, to periodically redistribute recorded reserves
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among primary accounts based on the most recent estimate of service lives, retire-

ment dispersion and net salvage rates. A redistribution of the recorded reserve will

provide an initial reserve balance for each primary account consistent with the esti-

mates of retirement dispersion selected to describe mortality characteristics of the

accounts and establish a baseline against which future comparisons can be made.

Finally, parameters estimated from service life and net salvage studies are inte-

grated into an appropriate formulation of an accrual rate based upon a selected de-

preciation system. Three elements are needed to describe a depreciation system. The

sub--elements most widely used in constructing a depreciation system are shown in

Table l below.

Table 1. Elements of a Depreciation System
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12

13

14

15

The above elements (i.e., method, procedure and technique) can be visualized

as three dimensions of a cube in which each face describes a variety of sub-elements

that can be combined to form a system. A depreciation system is therefore formed by

selecting a sub--element from each face such that the system contains one method,

one procedure and one technique.

16 Ill. 2016 DEPRECIATION RATE STUDY
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Q- DID APS PROVIDE FOSTER ASSOCIATES PLANT ACCOUNTING DATA

FOR CONDUCTING THE 2016 DEPRECIATION STUDY?

A. Yes. Service life statistics estimated in the 2016 study were derived from plant ac-

counting transactions recorded over the period 1971 through 2015. Detailed account-

ing transactions were extracted from the Continuing Property Record (CPR) system
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19

20

and assigned transaction codes which describe the nature of the accounting activity.

Transaction codes for plant additions, for example, were used to distinguish normal

additions from acquisitions, purchases, reimbursements and adjustments. Similar

transaction codes were used to distinguish normal retirements from sales, reimburse-

ments, abnormal retirements and adjustments. Transaction codes were also assigned

to transfers, capital leases, gross salvage, cost of removal and other accounting activi-

ty that should be considered in a depreciation study.

The database used in conducting the 2011 study was updated for the current

study by appending additional plant and net salvage transactions for activity years

2011-2015 and age distributions of surviving plant at December 3 l , 2015. The accu-

racy and completeness of the assembled database was verified for activity years 2011

through 2015 by comparing the beginning plant balance, additions, retirements,

transfers and adjustments, and the ending plant balance derived for each activity year

to the official plant records of the Company. Activity years prior to 2011 were veri-

fied in the 2011 study. Age distributions of surviving plant at December 31 , 2015

were reconciled to the CPR.

Reserve transactions recorded over the period 1980-2015 were used in the 2016

study to derive appropriate net salvage rates. Realized net salvage was blended with

future net salvage estimates to derive average net salvage rates used in the computa-

tion of theoretical reserves.

Q- DID FOSTER ASSOCIATES CONDUCT STATISTICAL LIFE STUDIES FOR21

2 2

2 3

2 4

2 5

2 6

2 7

28

2 9
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APS PLANT AND EQUIPMENT?

A. Yes. As discussed in Attachment REW-2DR, all plant accounts were analyzed using

a technique in which first, second and third degree polynomials were fitted to a set of

observed retirement ratios. The resulting function was expressed as a survivorship

function, which was numerically integrated to obtain an estimate of the average ser-

vice life. The smoothed survivorship function was then fitted by a weighted least-

squares procedure to the Iowa-cuwe family to obtain a mathematical description or

classification of the dispersion characteristics of the data_ Service life indications de-

rived from the statistical analyses were blended with informed judgment and expecta-
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2

3

sons about the future to obtain an appropriate projection life curve for each plant cat-

egory. Plant accounts classified in Steam, Nuclear and Other Production were identi-

fied by unit and treated as life-span categories in the 2016 study.
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Q. DID FOSTER ASSOCIATES CONDUCT A NET SALVAGE ANALYSIS FOR

APS PLANT AND EQUIPMENT?

A. Yes. A five-year moving average analysis of the ratio of realized salvage and remov-

al expense to the associated retirements was used in the 2016 study for transmission,

distribution and general plant categories to: a) estimate a realized net salvage rate, b)

detect the emergence of historical trends, and c) establish a basis for estimating a fu-

ture net salvage rate. Cost of removal and salvage opinions obtained from Company

personnel were blended with judgment and historical net salvage indications in de-

veloping estimates of the future .

Average net salvage rates for all depreciable plant accounts were estimated us-

ing direct dollar weighting of historical retirements with the historical net salvage

rate, and future retirements (i.e., surviving plant) with the estimated future net sal-

vage rate.

Independent contractors were retained by APS between 2013 and 2015 to de-

velop cost estimates for the demolition and abatement of steam and other production

units. Costs estimated for dismantling these units were used in the current deprecia-

tion study to formulate average and future net salvage rates. Attachment REW-2DR,

Statement G provides a computation of terminal dismantlement costs used in State-

ment F to derive future net salvage rates for these production facilities.
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Q. DID FOSTER ASSOCIATES CONDUCT AN ANALYSIS OF RECORDED

DEPRECIATION RESERVES?

A. Yes. Statement C of Attachment REW-2 provides a comparison of recorded, com-

puted and redistributed reserves at December 31, 2015. The recorded reserve was

$4,948,69l,413 or 37.3 percent of the depreciable plant investment. The correspond-

ing computed reserve is $4,347,225,218 or 32.8 percent of the depreciable plant in-

vestment. A proportionate amount of the measured reserve imbalance of



1
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3

4

$601,466,194 will be amortized over the composite weighted~average remaining life

of each rate category using the remaining life depreciation rates proposed in this

study. Statement D of Attachment REW-2 provides an estimate of the investment and

net salvage components of the rebalanced reserves.
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Q. IS FOSTER ASSOCIATES RECOMMENDING A REBALANCING OF DE-

PRECIATION RESERVES FOR APS?

A. Yes. It is the opinion of Foster Associates that a redistribution of recorded reserves is

again appropriate for APS. Offsetting reserve imbalances attributable to both the pas-

sage of time and parameter adjustments recommended in the current study should be

realigned among primary accounts to reduce offsetting imbalances and increase de-

preciation rate stability.

A redistribution of the recorded reserve for depreciable plant was achieved by

multiplying the calculated reserve for each primary account within a function (or

plant location) by the ratio of the function (or location) total recorded reserves (net of

amortizable accounts) to the function (or location) total calculated reserve. The sum

of the redistributed reserves within a function (or location) is, therefore, equal to the

function (or location) total recorded depreciation reserve before the redistribution.

Depreciation reserves for amortizable categories were redistributed by setting the

recorded reserves for the proposed amortization accounts equal to the theoretical re-

serves derived from the proposed amortization periods and distributing the residual

imbalances to the remaining depreciable accounts within the appropriate function.

22

23
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Q. PLEASE DESCRIBE THE DEPRECIATION SYSTEM CURRENTLY AP-

PROVED BY THE COMMISSION FOR APS.

A. Current depreciation rates were developed for each primary account using a deprecia-

tion system composed of the straight-line method, vintage group procedure, remain-

ing-life technique.

The formulation of an account accrual rate using the currently approved system

is given by:

I



Accrual Rate
1.0 - Reserve Ratio -. Future Net Salvage Rate

Remaining Life

1

2

3

A remaining-life rate is equivalent to the sum of a whole-life rate and an amor-

tization of any reserve imbalance over the estimated remaining life of a rate catego-

ry. Stated as an equation, a remaining-life accrual rate is equivalent to

Accrual Rate
1.0 - Average Net Salvage + Computed Reserve .. Recorded Reserve

Average Life Remaining Life

4

5

where both the computed reserve and the recorded reserve are expressed as ratios to

the plant in service.
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Q. IS FOSTER ASSOCIATES RECOMMENDING A CHANGE IN THE DE-

PRECIATION SYSTEM FOR APS?

A. No. Depreciation rates recommended in the 2016 study were developed using the cur-

rently approved system. It is the opinion of Foster Associates that this system will

remain appropriate for APS, provided depreciation studies are conducted periodically

and parameters are routinely adjusted to reflect changing operating conditions. Alt-

hough the emergence of economic factors such as restructuring and performance

based regulation may ultimately encourage abandonment of the straight-line method,

no attempt was made in the current study to address this concern. It is also the opin-

ion of Foster Associates that amortization accounting currently approved for selected

general support asset accounts is consistent with the goals and objectives of deprecia-

tion accounting and remains appropriate for these plant categories.

18

1 9

20

21

22

2 3

Q- PLEASE SUMMARIZE THE DEPRECIATICN RATES AND ACCRUALS

FOSTER ASSOCIATES IS RECOMMENDING FOR APS IN THE 2016

STUDY.

A. Table 2 provides a summary of the changes in annual rates and accruals resulting

from adoption of the parameters and depreciation system recommended in the 2016

depreciation study.

-10



2016 Annualized AccrualAccrual Rate

Function Current Proposed Difference Current Proposed Difference
A B C D=C-B E F G=F E

1.91%

0.17%

1.02%

-0.40%

0.15%

0.09%

2.59%

1.45%

2.80%

2.40%

2.30%

6.11%

4.50%

1.62%

3.82%

2.00%

2.45%

6.20%

Production

Steam

Nuclear

Other

Transmission

Distribution

General Plant

$79,327,351

45,907 574

89,917,256

2,538,360

134,193 094

44,318,029

$45,574,490

41 ,019,920

65 921 ,138

3,052 162

125,923,089

43,639,012

$33,652 871

4 887,654

23,996,118

(513,802)

8,270 005

679,017
- _

0.54% $325,229,811 $396,201,674 $70,971,863Total 2.45% 2.99%

Table 2. Current and Proposed Rates and Accruals
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7
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l l

Foster Associates is recommending primary account depreciation rates equiva-

lent to a composite rate of 2.99 percent. Depreciation expense is currently accrued at

rates that composite to 2.45 percent. The recommended change in the composite de-

preciation rate is, therefore, an increase of 0.54 percentage points.

A continued application of current rates would provide annualized depreciation

expense of $325,229,811 compared with an annualized expense of $396,201,674 us-

ing the rates developed in this study. The proposed 2016 expense increase is

$70,97l,863. The computed change in annualized accruals includes a reduction of

$7,982,016 attributable to an amortization of a $60l,466,l94 reserve imbalance. The

remaining portion of the change is attributable to adj ustments in service life and net

salvage statistics recommended in the 2016 study.

Q. DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?1 2

13

14

15

16

17

1 8

1 9

2 0

21

A. Yes, it does.
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Attachment REW-1 DR

Foster Associates Consultants, LLC
17595 S Tamiami Trail, Suite 260
Fort Myers, FL 33908

Phone (239) 267-1500
Fax (239) 267-5030
E-mail r.white@fosterfm.com

Rlol12lldEWhil:e,PI1.DL

E d u c a t i o n 1 9 6 1  -  1 9 6 4 V a lpara i s o  Un i v ers i t y
Major. Electrical Engineering

I owa S t a t e  Un i v ers i t y1 9 6 5
B.S., Engineering Operations

1 9 6 8
M.S., Engineering Valuation
Thesis: The Multivariate Normal Distribution and the Simulated Plant Record
Method of Life Analysis

I owa S t a t e  Un iv ers i t y

1 9 7 7 I owa S t a t e  Un i v ers i t y
Ph.D., Engineering Valuation
Minor. Eoonomics
Dissertation: A Comparative Analysis of Various Estimates of the Hazard Rae Associated
With the Service Life of Industrial Property

E m p l o y m e n t 2015  -  P res en t
President

Fos t e r  A s s oc ia t es  Cons u l t an t s ,  LLC

2 0 0 7  -  2 0 1 5
Chairman

Fos ter  Assoc iates ,  I nc .

1996  -  2007
Executive Vice President

Fos ter  Assoc iates ,  I nc .

1988  -  1996
Senior Vice President

Fos ter  Assoc iates ,  I nc .

1979 . .  1988
Vice President

Foster Associates, Inc.

1978  -  1979
Assistant Treasurer

No r t he rn  S t a t es  P owe r  Com pany

1974  -  1978
Manager,  Corporate Economics

No r t h e r n  S t a t e s  P o we r  Co m p a n y

1972  -  1974
Corporate Economist

No r t h e r n  S t a t e s  P o we r  Co m p a n y

1970  -  1972 I owa S t a t e  Un i v ers i t y
Graduate Student and lnstrucior

1968  -  1970
Valuat ion Engineer

No r t he rn  S t a t es  P owe r  Com pany

1965  -  1968 I owa S t a t e  Un iv ers i t y
Graduate Student and Teaching Assistant

P ubl i car t i ons A  New S et  o f  Genera l i z ed  S urv i v o r  Tab les , J ourna l  o f  t he  Soc ie t y  o f  Deprec ia t i on
Pro f es s iona ls ,  Oc t ober ,  1992.

The Theory  and P rac t i c e  o f  Deprec ia t i on  Ac c ount i ng  Under  Pub l i c  Ut i l i t y
Regu la t i on , J ourna l  o f  t he  Soc ie t y  o f  Deprec ia t i on  P ro f es s iona l s ,  Dec ember ,  1989.

S t andards  f o r  Deprec i a t i on  A c c oun t i ng  Under  Regu la t ed  Compet i t i on , p a p e r
pres ent ed a t  The I ns t i t u t e  f o r  S t udy  o f  Regu la t i on ,  Rat e  Sy mpos ium,  February ,
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1985 .

The E c onomic s  o f  P r i c e -Lev e l  Deprec ia t i on , paper  p res en t ed  a t  t he  I owa S t a t e
Un i v ers i t y  Regu la t o ry  Con f e renc e ,  May ,  1981 .

Deprec ia t i on  and t he  Di s c ount  Rat e  f o r  Cap i t a l  I nv es t ment  Dec i s i ons , p a p e r
pres en t ed  a t  t he  Nat i ona l  Commun i c a t i ons  Forum -  Na t i ona l  E l ec t ron i c s
Con f e renc e ,  Oc t obe r  1979 .

A  Comput e r i z ed  Met hod  f o r  Genera t i ng  a  L i f e  Tab le  F rom t he  ' h -S y s t em '  o f
Surv iva l  Func t ions , paper  p res en t ed  a t  t he  A mer i c an  Gas  A s s oc ia t i on  -  E d i s on
E lec t r i c  I ns t i t u t e  Deprec ia t i on  A c c ount i ng Commi t t ee  Meet i ng,  Dec ember ,  1975 .

paper  p res ent ed  a t  t he  I owa S t a t e  Un i v ers i t y
Conf erenc e  on  P ub l i c  Ut i l i t y  V a lua t i on  and  t he  Rat e  Mak ing P roc es s ,  May ,  1973.

The S imu la t ed  P lan t -Rec ord  Met hod o f  L i f e  A na l y s i s ,  paper  p res ent ed  a t t h e
M is s our i  P ub l i c  S erv i c e  Commis s i on  Regu la t o ry  I n f o rmat i on  S y s t ems  Conf e renc e ,
May,  1971 .

S imula t ed  P lan t -Rec ord  S urv i v or  A na l y s i s  P rogram (Us er ' s  Manua l ) ,  s pec ia l repor t
pub l i s hed by  Engineer i ng Res earc h  I ns t i t u t e ,  I owa S t a t e  Un iv ers i t y ,  February ,
1971 .

The  P rob l em  V wt h  A FDC i s

A  Tes t  P roc edure  f o r  t he  S imula t ed  P lan t -Rec ord  Met hod o f  L i f e  Ana l y s i s , J o u r n a l
o f  t he  Amer i c an S t a t i s t i c a l  As s oc ia t i on ,  Sept ember ,  1970.

Mode l i ng  t he  B ehav io r  o f  P roper t y Rec ords ,  paper  p res en t ed  a t  t he  I owa S t a t e
Univ ers i t y  Conf erenc e on  Pub l i c  Ut i l i t y  Va lua t i on  and t he  Rat e  Mak ing P roc es s ,
M ay ,  1970 .

A Tec hn ique f or  S imula t i ng  t he Ret i rement  Ex per ienc e o f  L im i t ed~L i f e  I ndus t r i a l
P roper t y , paper  p res ent ed a t  t he  Nat i ona l  Conf erenc e o f  E lec t r i c  and Gas  Ut i l i t y
A c c oun t an t s ,  May ,  1969 .

How Dependab l e  a re  S i m u l a t ed  P l an t -Rec o rd  E s t i m a t es ? , paper  p res en t ed  a t  t he
I owa S t a t e  Un i v ers i t y  Conf erenc e on  Pub l i c  Ut i l i t y  Va lua t i on  and t he  Rat e  Mak ing
Process ,  Apr i l ,  1968.

T e s t i f y i n g

\ N i t n e s s

A l abam a P ub l i c  S e rv i c e  Com m i s s i on ,  Doc k e t  No .  18488 ,  Genera l  T e l ephone
Com pany  o f  t he  S ou t heas t ;  t es t i m ony  c onc e rn i ng engi nee r i ng ec onom y  s t udy
t ec hn i ques .

A l abam a P ub l i c  S e rv i c e  Com m i s s i on ,  Doc k e t  No .  20208 ,  Genera l  T e l ephone
Company  o f  t he  S ou t h ,  t es t imony  c onc ern i ng t he  equa l - l i f e  group  p roc edure  and
remain ing- l i f e  t ec hn ique.

A lber t a  E nergy  and  Ut i l i t i es  B oard ,  A pp l i c a t i on  No.  1250392,  A qu i l a  Net work s
Canada,  rebu t t a l  t es t imony  s uppor t i ng p ropos ed deprec ia t i on  ra t es .

A l be r t a  E nergy  and  Ut i l i t i es  B oard ,  Cas e  No .  RE 95081 ,  E dmont on  P ower  I nc . ,
rebut t a l  ev idenc e c onc ern ing appropr i a t e  deprec ia t i on  ra t es .

A lber t a  Energy  and Ut i l i t i es  Board ,  1999/ 2000 Genera l  Tar i f f  App l i c a t i on ,
E dmont on  P ower  I nc . ,  d i rec t  and  rebu t t a l  ev i denc e  c onc ern ing appropr i a t e
deprec ia t i on  ra tes .

A r i z ona  Corpora t i on  Commi s s i on ,  Doc k e t  No .  T -01051  B -97-0689 ,  U  S  Wes t
Communic a t i ons ,  I nc . ,  t es t imony  c onc ern ing appropr i a t e  deprec ia t i on  ra t es .

A r i z ona  Corpo ra t i on  Com m i s s i on ,  Doc k e t  No .  G-1032A -02 -0598 ,  C i t i z ens
Com m un i c a t i ons  Com pany ,  t es t i m ony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

A r i z o n a  Co r p o r a t i o n  Co m m i s s i o n ,  Do c k e t  No .  E - 0 1 3 4 5 A - 0 8 - 0 1 7 2 ,  A r i z o n a  P u b l i c
S erv i c e  Company ,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .
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Arizona Corporation Commission, Docket No. E-0135A-03-0437, Arizona Public
Service Company, rebuttal testimony supporting net salvage rates.

Arizona Corporation Commission, Docket No. E-01345A-05-0816, Arizona Public
Service Company; testimony supporting proposed depreciation rates.

Arizona Corporation Commission, Docket No. E-01345A-11-0224, Arizona Public
Service Company, testimony supporting proposed depreciation rates.

Arizona Corporation Commission, Docket No. E-01933A-12-0126, Tucson Electric
Power Company, testimony supporting proposed depreciation rates.

Arizona Corporation Commission, Docket No. E-01933A-15-0322, Tucson Electric
Power Company, testimony supporting proposed depreciation rates.

Arizona Corporation Commission, Docket No. G-04204A-06-0463, UNS Gas,
Inc.; testimony supporting proposed depreciation rates.

Arizona Corporation Commission, Docket No. E-04204A-06-0783, UNS Electric,
Inc., testimony supporting proposed depreciation rates.

Arizona Corporation Commission, Docket No. E--4204A-09-0206, UNS Electric,
Inc., testimony supporting proposed depreciation rates.

Arizona Corporation Commission, Docket No. E-04204A-15-0142, UNS Electric,
Inc., testimony supporting proposed depreciation rates.

Arizona State Board of Equalization, Docket No. 6302-07-2, Arizona Public
Service Company, testimony concerning valuation and assessment of
contributions in aid of construction.

California Public Utilities Commission, Case Nos. A.92-06-040, 92-06-042, GTE
California Incorporated, rebuttal testimony supporting depreciation study
techniques.

California Public utilities Commission. Docket No. GRC A.05-t2-002, Pacific Gas
and Electric Company; testimony regarding estimation of net salvage rates.

California Public Utilities Commission. Docket No. GRC A.06-12-009/A.06-12-
010, San Diego Gas bi Electric Company and Southern California Gas Company;
testimony regarding estimation of net salvage rates.

Public Utilities Commission of the State of Colorado, Application No. 36883-
Reopened. U S WEST Communications; testimony concerning equal-life group
procedure.

State of Connecticut Department of Public Utility Control, Docket No. 'l0-12-02,
Yankee Gas Services Company; testimony supporting recommended depreciation
rates.

State of Connecticut Department of Public Utility Control, Docket No. 09-12-05,
The Connecticut Light and Power Company; testimony supporting recommended
depreciation rates.

State of Connecticut Department of Public Utility Control, Docket No. 06-12PH01 ,
Yankee Gas Services Company, testimony supporting recommended depreciation
rates.

State of Connecticut Department of Public Utility Control, Docket No. 05-03-17,
The Southern Connecticut Gas Company, testimony supporting recommended
depreciation rates.

Delaware Public Service Commission, Docket No. 81-8, Diamond State
Telephone Company, testimony concerning the amortization of inside wiring.
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De l aware  P ub l i c  S e rv i c e  Com m i s s i on ,  Doc k e t  No .  82 -32 ,  D i am ond  S t a t e
T e l ephone  Com pany ,  t es t i m ony  c onc ern i ng t he  equa l - l i f e  group  p roc edure  and
remain ing- l i f e  t ec hn ique.

Pub l i c  Serv i c e  Commis s ion  o f  t he  Di s t r i c t  o f  Co lumbia ,  Formal  Cas e No.  842,
Dis t r i c t  o f  Co lumbia  Nat ura l  Gas ,  t es t imony  c onc ern ing deprec ia t i on  ra t es .

P ub l i c  S erv i c e  Commis s ion  o f  t he  D i s t r i c t  o f  Co lumbia ,  Formal  Cas e No.  1016,
Was h ingt on  Gas  L i gh t  Company  -  D i s t r i c t  o f  Co lumb ia ,  t es t imony  s uppor t i ng
propos ed deprec ia t i on  ra t es .

P ub l i c  S erv i c e  Commis s ion  o f  t he  D i s t r i c t  o f  Co lumbia ,  Formal  Cas e No.  1054,
Was h ingt on  Gas  L i gh t  Company  -  D i s t r i c t  o f  Co lumb ia ,  t es t imony  s uppor t i ng
propos ed deprec ia t i on  ra t es .

P ub l i c  S e rv i c e  Com m i s s i on  o f  t he  D i s t r i c t  o f  Co l um b i a ,  F oc a l  Cas e  No .  1093 ,
Was h ingt on  Gas  L i gh t  Company  -  D i s t r i c t  o f  Co lumb ia ,  t es t imony  s uppor t i ng
propos ed deprec ia t i on  ra t es .

P u b l i c  S e r v i c e  C o m m i s s i o n  o f  t h e  D i s t r i c t  o f  C o l u m b i a ,  F o r m a l  C a s e  N o .  1 1 1 5 ,
Washington Gas  Light  Company  -  Dis t r ic t  of  Columbia;  tes t imony  support ing proposed
deprec iat ion rates.

Federa l  Com m un i c a t i ons  Com m i s s i on ,  P res c r i p t i on  o f  Rev i s ed  Deprec i a t i on  Ra t es
f o rA T & T  Com m un i c a t i ons ,  s t a t em en t  c onc e rn i ng dep rec i a t i on ,  regu l a t i on  and
c ompet i t i on .

Federa l  Commun i c a t i ons  Commi s s i on ,  P e t i t i on  f o r  Mod i f i c a t i on  o f  FCC
Deprec ia t i on  P res c r i p t i on  P rac t i c es  f o r  A T& T,  s t a t ement  c onc ern ing a l i gnment  o f
deprec ia t i on  ex pens e us ed f o r  f i nanc ia l  repor t i ng and regu la t o ry  purpos es .

Federa l  Communic a t i ons  Commis s ion ,  Doc k et  No.  99-117,  B e l l  A t l an t i c ,  a f f i dav i t
c onc ern ing rev enue requ i rement  and c ap i t a l  rec ov ery  imp l i c a t i ons  o f  om i t t ed  p lan t
re t i rements .

F ede ra l  E ne rgy  Regu l a t o r y  Com m i s s i on ,  Doc k e t  No .  RP 14 -118 -000 ,  WB I  E ne rgy
Trans mis s ion ,  I nc . ,  t es t imony  s uppor t i ng propos ed deprec ia t i on  ra t es .

F ede ra l  E ne rgy  Regu l a t o ry  Com m i s s i on ,  Doc k e t  No .  E R10-2110 -000 ,  I T C
Midwes t ;  t es t imony  s uppor t i ng p ropos ed deprec ia t i on  ra t es .

F ede ra l  E ne rgy  Regu l a t o ry  Com m i s s i on ,  Doc k e t  No .  E R10-185 -000 ,  M i c h i gan
E lec t r i c  T rans m is s i on  Company ;  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on
rates .

F ede ra l  E ne rgy  Regu l a t o ry  Com m i s s i on ,  Doc k e t  No .  E R09-1530 -000 ,
I T CTrans m is s i on , t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

F ede ra l  E ne rgy  Regu l a t o r y  Com m i s s i on ,  Doc k e t  No .  E R95 -267 -000 ,  New E ngl and
P ower  Com pany ,  t es t i m ony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

Federa l  Energy  Regula tory  Commis s ion,  Doc k et  No.  ER11-3638-000,  A r i z ona Pub l i c
Serv ice Company, .  tes t imony support ing proposed deprec iat ion rates

F edera l  E nergy  Regu l a t o ry  Com m i s s i on ,  Doc k e t  No .  RP 89-248 ,  M i s s i s s i pp i  R i v e r
T rans mis s ion  Corpora t i on ,  rebu t t a l  t es t imony  c onc ern ing appropr i a t enes s  o f  ne t
s a l v age  c omponent  i n  deprec i a t i on  ra t es .

F ede ra l  E ne rgy  Regu l a t o r y  Com m i s s i on ,  Doc k e t  No .  E R91 -565 ,  New E ngl and
P ower  Com pany ,  t es t i m ony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

F edera l  E ne rgy  Regu l a t o ry  Com m i s s i on ,  Doc k e t  No .  E R78-291 ,  Nor t he rn  S t a t es
P ower  Company ,  t es t imony  c onc ern i ng ra t e  o f  re t u rn  and  genera l  f i nanc ia l
requ i rement s .
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F edera l  E ne rgy  Regu l a t o ry  Com m i s s i on ,  Doc k e t  Nos .  RP 80-97  and  RP 81-54 ,
Tennes s ee  Gas  P i pe l i ne  Company ,  t es t i mony  c onc ern i ng o f f s hore  p l an t
deprec ia t i on  ra tes .

F edera l  P ower  Com m i s s i on ,  Doc k e t  No .  E -8252 ,  Nor t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern i ng genera l  f i nanc i a l  requ i rement s  and
meas urement s  o f  f i nanc i a l  pe r f o rmanc e .

F edera l  P ower  Com m i s s i on ,  Doc k e t  No .  E -9148 ,  No r t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern i ng genera l  f i nanc i a l  requ i rement s  and
meas urement s  o f  f i nanc i a l  pe r f o rmanc e .

F ede ra l  P ower  Com m i s s i on ,  Doc k e t  No .  E R76-818 ,  No r t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern ing ra t e  o f  re t u rn  and  genera l  f i nanc ia l  requ i rement s .

F ede ra l  P ower  Com m i s s i on ,  Doc k e t  No .  RP 74-80 , No r t h e r n Na t u ra l  G as
Com pany ,  t es t i m ony  c onc ern i ng deprec i a t i on  ex pens e .

Pub l i c  Ut i l i t i es  Commis s ion  o f  t he  S t a t e  o f  Hawai i ,  Doc k et  No.  00-0309,  The Gas
Company ,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

Pub l i c  Ut i l i t i es  Commis s ion  o f  t he  S t a t e  o f  Hawai i ,  Doc k et  No.  94-0298,  GTE
Hawa i i an  T e l ephone  Com pany  I nc o rpo ra t ed ,  t es t i m ony  c onc ern i ng t he  need  f o r
s hor t ened s erv i c e  l i v es  and d i s c los ure  o f  as s et  impai rment  l os s es .

I daho  P ub l i c  U t i l i t i es  Commi s s i on ,  Cas e  No .  U-1002-59 ,  Genera l  Te l ephone
Company  o f  t he  Nor t hwes t ,  I nc . ;  t es t imony  c onc ern ing t he  remain ing- l i f e
t ec hn ique  and  t he  equa l - l i f e  group  p roc edure .

I l l i no i s  Com m erc e  Com m i s s i on ,  Cas e  No .  04 -0476 ,  I l l i no i s  P ower  Com pany ,
t es t imony  s uppor t i ng p ropos ed deprec ia t i on  ra t es .

I l l i no i s  Commerc e  Commis s ion ,  Doc k e t  No.  94-0481,  C i t i z ens  Ut i l i t i es  Company  o f
I l l i no i s ;  rebut t a l  t es t imony  c onc ern ing app l i c a t ions  o f  t he S imula ted P lant -Rec ord
method of  l i f e  analys is .

I owa  S t a t e  Com m erc e  Com m i s s i on ,  Doc k e t  No .  RP U 82 -47 ,  Nor t h  Cen t ra l  P ub l i c
S erv i c e  Company ,  t es t imony  on  deprec ia t i on  ra t es .

I owa  S t a t e  Com m erc e  Com m i s s i on ,  Doc k e t  No .  RP U 84 -34 ,  Gene ra l  T e l ephone
Company  o f  t he  M idwes t ,  t es t imony  c onc ern ing t he  remain i ng- l i f e  t ec hn ique  and
t he  equa l - l i f e  group proc edure .

I owa S t a t e  Ut i l i t i es  B oard ,  Doc k e t  No .  DP U-86-2 ,  Nor t hwes t e rn  B e l l  Te lephone
Company ;  t es t imony  c onc ern ing c ap i t a l  rec ov ery  i n  c ompet i t i on .

l owa S t a t e  Ut i l i t i es  B oard ,  Doc k e t  No .  RP U-84-7 ,  Nor t hwes t e rn  B e l l  Te lephone
Company ,  t es t imony  c onc ern ing t he  deduc t i on  o f  a  res erv e  de f i c i enc y  f rom t he
rate  base.

I owa  S t a t e  u t i l i t i es  B oard ,  Doc k e t  No .  DP U-88-6 ,  U  S  WE S T  Com m un i c a t i ons ,
t es t imony  c onc ern ing deprec ia t i on  s ub jec t  t o  re f und.

I owa S t a t e  Ut i l i t i es  B oard ,  Doc k e t  No .  RP U-90-9 ,  Cen t ra l  Te lephone  Company  o f
I owa;  t es t imony  c onc ern ing deprec ia t i on  ra t es .

I owa S t a t e  Ut i l i t i es  B oard ,  Doc k e t  No .  RP U-93-9 ,  U  S  WE S T Commun i c a t i ons ,
t es t imony  c onc ern ing p r i nc i p l es  o f  deprec ia t i on  ac c ount i ng and  abandonment  o f
F A S B  7 1 .

I owa  S t a t e  Ut i l i t i es  B oard ,  Doc k e t  No .  DP U-96-1 ,  U  S  WE S T Commun i c a t i ons ,
t es t imony  c onc ern i ng p r i nc i p l es  o f  deprec i a t i on  ac c oun t i ng and  abandonment  o f
FASB 71 .
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I owa S t a t e  Ut i l i t i es  B oard ,  Doc k e t  No.  RP U-05-2 ,  A qu i l a  Net work s ,  t es t imony
s uppor t i ng rec om m ended  deprec i a t i on  ra t es .

K ans as  Co rpo ra t i on  Com m i s s i on ,  Doc k e t  No .  12 -K G S G -835 -RT S ,  K ans as  G as
Serv i c e ,  a  Div i s ion  o f  ONE OK,  I nc . ,  t es t imony  s uppor t i ng propos ed deprec ia t i on
rates .

K a n s a s  Co r p o r a t i o n  Co m m i s s i o n ,  Do c k e t  No .  1 2 - WS E E - 1 1 2 - RT S ,  We s t a r
Energy ,  I nc . ,  t es t imony  s uppor t i ng propos ed deprec ia t i on  ra t es .

K a n s a s  C o r p o r a t i o n  C o m m i s s i o n ,  D o c k e t  N o .  1 0 - K C P E - 4 1 5 - R T S ,  K a n s a s  C i t y
P ower  and  L i gh t ,  c ros s -ans wer i ng t es t i m ony  add res s i ng t he  rec o rd i ng and
t rea t ment  o f  t h i rd -par t y  re imburs ement s  i n  es t imat i ng ne t  s a l v age ra t es .

K a n s a s  C o r p o r a t i o n  C o m m i s s i o n ,  D o c k e t  N o .  0 4 - A Q L E - 1 0 6 5 - R T S ,  A q u i l a
Ne t work s  -  WP E  (K ans as ) ,  t es t i m ony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

K a n s a s  C o r p o r a t i o n  C o m m i s s i o n ,  D o c k e t  N o .  0 3 - K G S G - 6 0 2 - R T S ,  K a n s a s  G a s
Serv ice,  a  Div i s ion o f  ONE OK,  I nc . ,  rebut ta l  t es t imony  suppor t ing net  sa lvage
rates .

K a n s a s  C o r p o r a t i o n  C o m m i s s i o n ,  D o c k e t  N o .  0 6 - K G S G - 1 2 0 9 - R T S ,  K a n s a s  G a s
Serv i c e ,  a  Div i s ion o f  ONE OK,  I nc . ,  t es t imony  s uppor t i ng propos ed deprec ia t i on
rates .

K en t uc k y  P ub l i c  S erv i c e  Com m i s s i on ,  Cas e  No .  97 -224 ,  J ac k s on  P urc has e
E lec t r i c  Coopera t i v e  Corpora t i on ,  rebu t t a l  t es t imony  s uppor t i ng p ropos ed
deprec ia t i on  ra tes .

Mary l and  P ub l i c  S erv i c e  Commi s s i on ,  Cas e  No .  9096 ,  B a l t i more  Gas  and  E l ec t r i c
Company ,  t es t i mony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

Mary l and  P ub l i c  S erv i c e  Commis s i on ,  Cas e  No.  8485 ,  B a l t imore  Gas  and  E lec t r i c
Company ,  t es t i mony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

M ary l and  P ub l i c  S erv i c e  Com m i s s i on ,  Cas e  No .  9385 ,  P o t om ac  E l ec t r i c  P ower
Company ;  t es t i mony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

M ary l and  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  9103 ,  Was h i ngt on  Gas  L i gh t
Company ,  rebu t t a l  t es t imony  s uppor t i ng p ropos ed deprec ia t i on  ra t es .

M ary l and  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  8960 ,  Was h i ngt on  Gas  L i gh t
Company ,  t es t i mony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

M ary l and  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  7689 ,  Was h i ngt on  Gas  L i gh t
Company ,  t es t imony  c onc ern ing l i f e  ana l y s i s  and  ne t  s a l v age.

Commonwea l t h  o f  Mas s ac hus e t t s  Depar t ment  o f  P ub l i c  Ut i l i t i es ,  D. P . U.  15-155 ,
Mas s ac hus e t t s  E l ec t r i c  Company / Nan t uc k e t  E l ec t r i c  Company ,  t es t i mony
s uppor t i ng p ropos ed deprec ia t i on  ra t es .

C o m m o n w e a l t h  o f  M a s s a c h u s e t t s  D e p a r t m e n t  o f  p u b l i c  U t i l i t i e s ,  D . P . U .  1 0 - 7 0 ,
Wes t ern Massachuset ts Electric Com pany , tes t imony support ing propos ed
deprec iat ion rates.

Com m onwea l t h  o f  M as s ac hus e t t s  Depa r t m en t  o f  T e l ec om m un i c a t i ons  and
E nergy ,  D . T . E .  06 -55 ,  Wes t e rn  M as s ac hus e t t s  E l ec t r i c  Com pany ,  t es t i m ony
s uppor t i ng p ropos ed deprec ia t i on  ra t es .

Mas s ac hus et t s  Depar t ment  o f  P ub l i c  Ut i l i t i es ,  Cas e No.  DP U 91-52 ,
Mas s ac hus e t t s  E l ec t r i c  Company ,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on
ra t es  wh i c h  i nc l ude  a  ne t  s a l v age c omponent .

M i c h i gan  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  U-16991 ,  T he  De t ro i t  E d i s on
Company ,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .
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M i c h i gan  P ub l i c  S erv i c e  Com m i s s i on ,  Cas e  No .  U-16117 ,  T he  De t ro i t  E d i s on
Company ,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

M i c h i gan  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  U-15699 ,  M i c h i gan  Cons o l i da t ed
Gas  Company ,  t es t i mony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

M i c h i gan  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  U-13899 ,  M i c h i gan  Cons o l i da t ed
Gas  Company ,  t es t imony  c onc ern ing s erv i c e  l i f e  es t imat es .

M i c h i gan  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  U-13393 ,  A qu i l a  Ne t work s  -
MGU,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

M ic h igan  P ub l i c  S erv i c e  Commis s ion ,  Cas e  No.  U-12395,  M i c h igan  Gas  Ut i l i t i es ;
t es t imony  s uppor t i ng p ropos ed deprec ia t i on  ra t es  i nc lud ing amor t i z a t i on
ac c ount ing and red i s t r i bu t i on  o f  rec orded res erv es .

M i c h i gan  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  U-6587 ,  Genera l  T e l ephone
Company  o f  M ic h igan,  t es t imony  c onc ern ing us e  o f  a  t heore t i c a l  deprec ia t i on
reserve wi t h  t he remain ing- l i f e  t echn ique.

M i c h i gan  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  U-7134 ,  Genera l  T e l ephone
Company  o f  M i c h igan ;  t es t imony  c onc ern ing t he  equa l - l i f e  group  deprec ia t i on
proc edure .

M i nnes o t a  P ub l i c  S erv i c e  Commi s s i on ,  Doc k e t  No .  E -611 ,  Nor t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern ing ra t e  o f  re t u rn  and genera l  f i nanc ia l  requ i rement s .

M innes o t a  P ub l i c  S erv i c e  Commis s i on ,  Doc k e t  No .  E -1086 ,  Nor t hern  S t a t es
P ower  Company ,  t es t i mony  c onc ern i ng deprec i a t i on  ra t es .

M i nnes o t a  P ub l i c  S erv i c e  Commi s s i on ,  Doc k e t  No .  G-1015 ,  Nor t he rn  S t a t es
P ower  Company ,  t es t imony  c onc ern ing ra t e  o f  re t u rn  and  genera l  f i nanc ia l
requ i rement s .

P ub l i c  S erv i c e  Commis s ion  o f  t he  S t a t e  o f  M i s s our i ,  Cas e  No.  E R-2009-0090,
K CP & L Grea t e r  M i s s our i  Opera t i ons ,  rebu t t a l  t es t imony  c onc ern ing deprec ia t i on
rates .

P ub l i c  S erv i c e  Commis s ion  o f  t he  S t a t e  o f  M i s s our i ,  Cas e  No.  E R-2001-672,
Missour i  Publ i c  Serv ice,  a  d iv is ion of  Ut i l i corp Uni ted inc . ,  surrebut ta l  t es t imony
regard i ng c omput a t i on  o f  i nc ome t ax  ex pens e .

P ub l i c  S erv i c e  Commis s ion  o f  t he  S t a t e  o f  M i s s our i ,  Cas e  No.  T0-82-3 ,
S ou t hwes t e rn  B e l l  Te l ephone  Company ,  rebu t t a l  t es t i mony  c onc ern i ng t he
remain ing- l i f e  t ec hn ique and t he  equa l - l i f e  group proc edure .

P ub l i c  S erv i c e  Commis s i on  o f  t he  S t a t e  o f  M i s s our i ,  Cas e  No.  G0-97-79 ,  Lac l ede
Gas  Company ,  rebu t t a l  t es t i mony  c onc ern i ng adequac y  o f  da t abas e  f o r
c onduc t i ng deprec ia t i on  s t ud ies .

P ub l i c  S erv i c e  Commis s ion  o f  t he  S t a t e  o f  M is s our i ,  Cas e No.  GR-99-315,
Lac lede  Gas  Company ,  rebu t t a l  t es t imony  c onc ern ing t rea t ment  o f  ne t  s a l v age i n
dev e lopment  o f  deprec ia t i on  ra t es .

P ub l i c  S e rv i c e  Com m i s s i on  o f  t he  S t a t e  o f  M i s s ou r i ,  Cas e  no . HR-2004 -0024 ,
Aqu i l a  i nc . d/b/a/ A qu i l a N e t w o r k s - L  & P,  t es t imony  s uppor t i ng deprec ia t i on  ra tes .

P ub l i c  S e rv i c e  Com m i s s i on  o f  t he  S t a t e  o f  M i s s our i ,  Cas e  No .  E R-2004-0034 ,
A qu i l a  I nc .  d / b / a /  A qu i l a  Ne t work s -L  &  P  and  A qu i l a  Ne t work s -M P S ,  t es t i m ony
s uppor t i ng deprec ia t i on  ra t es .

P ub l i c  S e rv i c e  Com m i s s i on  o f  t he  S t a t e  o f  M i s s ou r i ,  Cas e  No .  GR-2004-0072 ,
A qu i l a  i nc .  d / b / a l  A qu i l a  Ne t work s -L  8  P  and  A qu i l a  Ne t work s -M P S ;  t es t i m ony
s uppor t i ng deprec ia t i on  ra t es .

Pub l i c  Serv i c e  Commis s ion  o f  t he  S t a t e  o f  Mont ana,  Doc k et  No.  88 . 2 . 5 ,  Mount a in
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S t a t e  T e l ephone  and  T e l egraph  Com pany ,  rebu t t a l  t es t i m ony  c onc ern i ng t he
equa l - l i f e  group  p roc edure  and  amor t i z a t i on  o f  res erv e  imba lanc es .

M on t ana  pub l i c  S e rv i c e  Com m i s s i on ,  Doc k e t  No .  D95 . 9 . 128 ,  T he  M on t ana  P ower
Company ,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

Neb ras k a  pub l i c  S e rv i c e  Com m i s s i on ,  Doc k e t  No .  NG-0041 ,  A qu i l a  Ne t wo rk s
(P NG Nebras k a) ,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

pub l i c  S e rv i c e  Com m i s s i on  o f  Nev ada ,  Doc k e t  No .  92 -7002 ,  Cen t ra l  T e l ephone
Com pany -nev ada ;  t es t i m ony  s uppor t i ng p ropos ed  dep rec i a t i on  ra t es .

P ub l i c  S erv i c e  Com m i s s i on  o f  Nev ada ,  Doc k e t  No .  91 -5054 ,  Cen t ra l  T e l ephone
Com pany -Nev ada ,  t es t i m ony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

New Ham ps h i re  P ub l i c  U t i l i t i es  Com m i s s i on ,  Doc k e t  No .  DR95-169 ,  Gran i t e  S t a t e
E lec t r i c  Company ,  t es t imony  s uppor t i ng p ropos ed ne t  s a l v age ra t es .

New J ers ey  B oard  o f  P ub l i c  U t i l i t i es ,  Doc k e t  No .  GR07110889 ,  New J ers ey
Nat u ra l  Gas  Company ,  t es t i mony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

New J ers ey  B oard  o f  pub l i c  U t i l i t i es ,  Doc k e t  No .  GR 87060552 ,  New J ers ey
Nat u ra l  Gas  Company ,  t es t imony  s uppor t i ng deprec i a t i on  ra t es .

New J e rs ey  B oa rd  o f  Regu l a t o r y  Com m i s s i one rs ,  Doc k e t  No .  GR93040114J ,  New
J ers ey  Nat u ra l  Gas  Company ,  t es t imony  s uppor t i ng deprec i a t i on  ra t es .

N e w  J e r s e y  B o a r d  o f  R e gu l a t o r y  C o m m i s s i o n e r s ,  D o c k e t  N o .  G R 1 5 1 1 1 3 0 4 ,  N e w
Jersey Natural  Gas Company,  tes t imony support ing deprec iat ion rates .

Ne w  Y o r k  P u b l i c  S e r v i c e  Co m m i s s i o n ,  Ca s e  No .  1 2 - G - 0 2 0 2 .  N i a ga r a  M o h a wk
P ower  Co rpo ra t i on d/ b / a Nat i ona l  Gr i d ;  t es t i m ony  s uppor t i ng rec om m ended
deprec ia t i on  ra t es .

Ne w  Y o r k  P u b l i c  S e r v i c e  Co m m i s s i o n ,  Ca s e  No .  1 0 - E - 0 0 5 0 .  N i a ga r a  M o h a wk
P ower  Co rpo ra t i on d/ b / a Nat i ona l  Gr i d ;  t es t i m ony  s uppor t i ng rec om m ended
deprec ia t i on  ra tes .

Nor t h  Caro l i na  Ut i l i t i es  Commi s s i on ,  Doc k e t  No .  E -7 ,  S UB  487 ,  Duk e  P ower
Company ;  rebu t t a l  t es t imony  c onc ern i ng p ropos ed  deprec ia t i on  ra t es .

Nor t h  Caro l i na  Ut i l i t i es  Commis s i on ,  Doc k e t  No .  P -19 ,  S UB  207 ,  Genera l
Te lephone Company  o f  t he  S out h ,  rebu t t a l  t es t imony  c onc ern ing t he  equa l - l i f e
group  deprec i a t i on  p roc edure .

Nor t h  Dak o t a  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  8860 ,  Nor t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern i ng genera l  f i nanc i a l  requ i rement s .

Nor t h  Dak o t a  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  9634 ,  Nor t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern ing ra t e  o f  re t u rn  and  genera l  f i nanc ia l  requ i rement s .

no r t h  Dak o t a  pub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  9666 ,  No r t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern ing ra t e  o f  re t u rn  and  genera l  f i nanc ia l  requ i rement s .

Nor t h  Dak o t a  P ub l i c  S e rv i c e  Com m i s s i on ,  Cas e  No .  9741 ,  Nor t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern ing ra t e  o f  re t u rn  and  genera l  f i nanc ia l  requ i rement s .

O k l a h o m a  Co r p o r a t i o n  Co m m i s s i o n ,  Ca u s e  No .  P UD 2 0 1 5 0 0 2 1 3 ,  O k l a h o m a
Nat ura l  Gas  Company ,  t es t imony  s uppor t i ng rev i s ed  deprec ia t i on  ra t es .

O k l a h o m a  Co r p o r a t i o n  Co m m i s s i o n ,  Ca u s e  No .  P UD 2 0 0 9 0 0 1 1 0 ,  O k l a h o m a
Nat ura l  Gas  Company ,  t es t imony  s uppor t i ng rev i s ed  deprec ia t i on  ra t es .

On t a r i o  E nergy  B oard ,  E . B . R. O.  385 ,  Tec um s eh  Gas  S t o rage  L i m i t ed ,  t es t i m ony
c onc ern ing deprec ia t i on  ra t es .
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Ontario Energy Board, E.B.R.O. 388, Union Gas Limited, testimony concerning
depreciation rates,

Ontario Energy Board, E.B.R.O. 456, Union Gas Limited, testimony concerning
depreciation rates.

Ontario Energy Board, E.B.R.O. 476-03, Union Gas Limited, testimony concerning
depreciation rates.

Public Utilities Commission of Ohio, Case No. 81-383-TP-AIR, General Telephone
Company of Ohio, testimony in support of the remaining-life technique.

Public Utilities Commission of Ohio, Case No. 82-886-
Company of Ohio, testimony concerning the remaining-
equal-Iife group procedure.

TP-AIR, General Telephone
life technique and the

Public Utilities Commission of Ohio, Case No. 84-1026-TP-AIR, General
Telephone Company of Ohio, testimony in support of the equal-life group
procedure and the remaining-life technique.

Public Utilities Commission of Ohio, Case No. 81-1433, The Ohio Bell Telephone
Company, testimony concerning the remaining-life technique and the equal-life
group procedure.

Public Utilities Commission of Ohio, Case No. 83-300-TP-AIR, The Ohio Bell
Telephone Company, testimony concerning straight-line age-life depreciation.

Public Utilities Commission of Ohio, Case No. 84-1435-TP-AIR, The Ohio Bell
Telephone Company, testimony in support of test period depreciation expense.

Public Utilities Commission of Oregon, Docket No. UM 204, GTE of the Northwest,
testimony concerning the theory and practice of depreciation accounting under
public utility regulation.

Public Utilities Commission of Oregon, Docket No. UM 840, GTE Northwest
Incorporated; rebuttal testimony concerning principles of capital recovery.

Pennsylvania Public Utility Commission, Docket No. R-80061235, The Bell
Telephone Company of Pennsylvania, testimony concerning the proper
depreciation reserve to be used with an original cost rate base.

Pennsylvania Public Utility Commission, Docket No. R-811512, General
Telephone Company of Pennsylvania, testimony concerning the proper
depreciation reserve to be used with an original cost rate base.

Pennsylvania Public Utility Commission, Docket No. R-811819, The Bell
Telephone Company of Pennsylvania; testimony concerning the proper
depreciation reserve to be used with an original cost rate base.

Pennsylvania Public Utility Commission, Docket No. R-822109, General
Telephone Company of Pennsylvania, testimony in support of the remaining-life
technique.

Pennsylvania Public Utility Commission, Docket No. R-850229, General
Telephone Company of Pennsylvania, testimony in support of the remaining-life
technique and the proper depreciation reserve to be used with an original cost rate
base.

Pennsylvania Public Utility Commission, Docket No. C-860923, The Bell
Telephone Company of Pennsylvania, testimony concerning capital recovery
under competition .

Rhode Island Public utilities Commission, Docket No. 2290, The Narragansett
Electric Company, testimony supporting proposed net salvage rates and
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deprec ia t i on  ra tes .

S ou t h  Caro l i na  P ub l i c  S e rv i c e  Com m i s s i on ,  Doc k e t  No .  91 -216-E ,  Duk e  P ower
Company ,  t es t imony  s uppor t i ng p ropos ed  deprec i a t i on  ra t es .

S ou t h  Dak o t a  P ub l i c  U t i l i t i es  Com m i s s i on ,  Doc k e t  No .  E L14-106 ,  Nor t hWes t e rn
Energy ,  t es t imony  s uppor t i ng rev i s ed deprec ia t i on  ra t es .

Pub l i c  Ut i l i t i es  Commis s ion  o f  t he  S t a t e  o f  Sout h  Dak ot a ,  Cas e No.  F -3062,
Nor t he rn  S t a t es  P ower  Com pany ;  t es t i m ony  c onc ern i ng genera l  f i nanc i a l
requ i rement s  and  meas urement s  o f  f i nanc i a l  pe r f o rmanc e .

pub l i c  Ut i l i t i es  Commis s ion  o f  t he  S t a t e  o f  Sout h  Dak ot a ,  Cas e No.  F -3188,
Nor t he rn  S t a t es  P ower  Company ,  t es t i mony  c onc ern i ng ra t e  o f  re t u rn  and  genera l
f i nanc ia l  requ i rement s .

S ec ur i t i es  and  E x c hange  Com m i s s i on ,  F i l e  No .  3 -5749 ,  Nor t he rn  S t a t es  P ower
Company ,  t es t imony  c onc ern ing t he  f i nanc ia l  and  ra t emak ing imp l i c a t i ons  o f  an
af f i l i a t i on  wi t h  Lak e Super io r  D is t r i c t  Power  Company .

T ennes s ee  P ub l i c  S e rv i c e  Com m i s s i on ,  Doc k e t  No .  89 -11041 ,  un i t ed  i n t e r -
M oun t a i n  Te l ephone  Com pany ,  t es t i m ony  c onc ern i ng deprec i a t i on  p r i nc i p l es  and
c ap i t a l  rec ov ery  under  c ompet i t i on .

T he  Ra i l road  Com m i s s i on  o f  T ex as ,  GUD Doc k e t  No .  9988 ,  T ex as  Gas  S erv i c e ,
t es t i m ony  s uppor t i ng rec om m ended  deprec i a t i on  ra t es .

T he  Ra i l road  Com m i s s i on  o f  T ex as ,  GUD Doc k e t  No .  10488 ,  T ex as  Gas  S erv i c e ,
t es t i m ony  s uppor t i ng rec om m ended  deprec i a t i on  ra t es .

S t a t e  o f  V ermont  P ub l i c  S erv i c e  B oard ,  Doc k et  No.  6596,  C i t i z ens
Com m un i c a t i ons  Com pany  -  V e rm on t  E l ec t r i c  D i v i s i on ;  t es t i m ony  s uppor t i ng
rec om m ended  deprec i a t i on  ra t es .

S t a t e  o f  V ermont  P ub l i c  S erv i c e  B oard ,  Doc k e t  No .  6946  and  6988 ,  Cen t ra l
V ermont  P ub l i c  S erv i c e  Corpora t i on ,  t es t imony  s uppor t i ng ne t  s a l v age ra t es .

Com m onwea l t h  o f  V i rg i n i a  S t a t e  Co rpo ra t i on  Com m i s s i on ,  Cas e  No .  P UE -2002 -
00364 ,  Was h i ngt on  Gas  L i gh t  Com pany ,  t es t i m ony  s uppo r t i ng p ropos ed
deprec ia t i on ra tes .

P ub l i c  S erv i c e  Com m i s s i on  o f  Wi s c ons i n ,  Doc k e t  No .  2180-DT-3 ,  Genera l
Te l ephone  Com pany  o f  Wi s c ons i n ,  t es t i m ony  c onc ern i ng t he  equa l - l i f e  group
deprec i a t i on  p roc edure .

O t h e r

C o n s u l t i n g

A c t i v i t i e s

Arb i t ra tor  i n  a  Technica l  Dispute re la t ing t o  c lass i f i ca t ion o f  Capi t a l  Budget
ex pend i t u res .

M oran  T ow i ng Co rpo ra t i on .  I n  Re :  B a rge  T E X A S -97  C I V .  2272  (A DS )  and  T ug
HE I DE  M ORA N -  97  C I V .  1947  (A DS ) ,  Un i t ed  S t a t es  D i s t r i c t  Cour t ,  S ou t he rn
Dis t r i c t  o f  New York .

John Reigle,  e t  a l .  v .  Bal t imore Gas  &  E lec t r i c  Co. ,  e t  a l . ,
CN,  C i rc u i t  Cour t  f o r  A nne A runde l  Count y ,  Mary l and .

SR I n t e rna t i ona l  Bus ines s  I ns uranc e Co.  v s .  WTC P roper t i es  e t .  a l . ,  01  , CV-9291
(J S M)  and o t her  re l a t ed  c as es .

Be l lSouth  Te lec ommunic at i ons ,  I nc .  v .  C i t i z ens  Ut i l i t i es  Company  d /b /a /  Lou is iana
Gas  S erv i c e  Company ,  CA  No.  95-2207 ,  Un i t ed  S t a t es  D i s t r i c t  Cour t ,  E as t e rn
Dis t r i c t  of  Louis iana.

C a s e  N o .  C - 2 0 0 1 - 7 3 2 3 0 -

A f f i dav i t  on behal f  o f  Cont inenta l  Cablev is ion,  I nc .  and i t s  operat ing cab le
t e lev i s i on  s y s t ems  regard ing bas i c  b roadc as t  t i e r  and equ ipment  and i ns t a l l a t i on
cos t -of -serv ice rate jus t i f i cat ion.
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Of f i c e  o f  Ch ie f  Couns e l ,  I n t e rna l  Rev enue Serv i c e .  I n  Re:  Kans as  Ci t y  Sout hern
Rai lway  Co. ,  e t .  a l .  Doc k et  Nos .  971-72,  974-72,  and 4788-73.

Of f i c e  o f  Ch ie f  Couns e l ,  I n t erna l  Rev enue Serv i c e .  I n  Re:  Nor t hern  Pac i f i c  Ra i lway
Co. ,  Doc k e t  No.  4489-69 .

un i t ed  S ta tes  Depar tment  o f  J us t i c e .  I n  Re:  Bur l i ngton Nor t hern  I nc .  v .  Un i t ed
S t a t es ,  c t .  c l .  No .  30 -72 .

M innes o t a  D i s t r i c t  Cour t .  i n  Re:  Nor t hern  S t a t es  P ower  Company  v .  Rona ld  G.
B lank ,  e t .  a l .  F i l e  No.  394126,  t es t imony  c onc ern ing deprec ia t i on  and engineer ing
ec onom i c s .

F a c u l t y Deprec ia t i on  P rograms  f or  pub l i c  u t i l i t y  c ommis s ions ,  c ompanies ,  and c ons u l t an t s ,
s pons ored  by  Deprec ia t i on  P rograms ,  i nc . ,  i n  c oopera t i on  w i t h  Wes t e rn  M i c h igan
Univ ers i t y .  (1980 -  1999)

Un i t ed  S t a t es  Te lephone A s s oc ia t i on  (US TA ) ,  Deprec i a t i on  T ra i n i ng S eminar ,
N o v e m b e r  1 9 9 9 .

Deprec i a t i on  A dv oc ac y  Work s hop ,  a  t h ree -day  t eam - t ra i n i ng work s hop  on
prepara t i on ,  p res enta t i on ,  and defens e o f  c ontes ted deprec ia t i on  i s s ues ,
s pons ored by  Gi lber t  As s oc ia tes ,  I nc . ,  Oc tober ,  1979.

Corpo ra t e  E c onom i c s  Cours e ,  E m p l oy ee  E duc a t i on  P rogram ,  Nor t he rn  S t a t es
P ower  Com pany .  ( 1968  -  1979 )

Pers pec t i v es  o f  Top F inanc ia l  Ex ec ut i v es ,  Cours e No.  5-300,  Un iv ers i t y  o f
M i nnes o t a ,  S ep t em ber ,  1978 .

Deprec ia t i on  P rograms  f or  pub l i c  u t i l i t y  c ommis s ions ,  c ompanies ,  and c ons u l t an t s ,
j o i n t l y  s pons ored  by  Wes t e rn  M ic h igan  Un i v ers i t y  and  M ic h igan  Tec hno logi c a l
Univers i t y ,  1973.

Professional
Associations

Adv is ory  Commi t t ee t o  t he I ns t i t u t e  f o r  S tudy  o f  Regu la t i on ,  s pons ored by  t he
A mer i c an  Un i v ers i t y  and  The Un i v ers i t y  o f  M is s our i -Co lumbia .

A mer i c an  E c onom i c  A s s oc i a t i on .

Amer i c an Gas  As s oc ia t i on  -  Ed is on E lec t r i c  I ns t i t u t e  Deprec ia t i on  Ac c ount ing
Com m i t t ee .

B oard  o f  D i rec t o rs ,  I owa S t a t e  Regu la t o ry  Conf e renc e .

Ed is on E lec t r i c  I ns t i t u t e ,  Energy  Analy s i s  Div i s ion,  Ec onomic  Adv is ory  Commi t t ee,
1 9 7 6 - 1 9 8 0 .

F i nanc i a l  M anagem ent  A s s oc i a t i on .

The I ns t i t u t e  o f  E lec t r i c a l  and E lec t ron ic s  Engineers ,  I nc . ,  Power  Engineer ing
S oc i e t y ,  E ngi nee r i ng and  P l ann i ng E c onom i c s  Work i ng Group .

M idwes t  F i nanc e  A s s oc ia t i on .

S oc ie t y  o f  Deprec i a t i on  P ro f es s i ona l s  (Found ing Member  and  Cha i rman,  P o l i c y
Com m i t t ee ) .

M o d u l a t o r Deprec i a t i on  Open  Forum,  I owa  S t a t e  Un i v e rs i t y  Regu l a t o ry  Con f e renc e ,  May
1991 .

The Quant i f i c a t i on  o f  R i s k  and Unc er t a in t y  i n  E ngineer i ng E c onomic  S t ud ies ,  I owa
S t a t e  Un i v ers i t y  Regu la t o ry  Conf e renc e ,  May  1989 .

P l an t  Rep l ac em ent  Dec i s i ons  w i t h  A dded  Rev enue  f rom  New S erv i c e  O f f e r i ngs ,
l owa S t a t e  Un i v e rs i t y  Regu la t o ry  Con f e renc e ,  May  1988 .
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E c onom i c  Deprec i a t i on ,  I owa S t a t e  Un i v e rs i t y  Regu l a t o ry  Con f e renc e ,  May  1987 .

Oppos i ng V i ews  on  t he  Us e  o f  Cus t om er  D i s c oun t  Ra t es  i n  Rev enue  Requ i rem en t
Compar i s ons ,  I owa  S t a t e  Un i v e rs i t y  Regu l a t o ry  Con f e renc e ,  May  1986 .

Cos t  o f  Cap i t a l  Cons equenc es  o f  Deprec ia t i on  Po l i c y ,  I owa S t a t e  Un i v ers i t y
Regu l a t o ry  Con f e renc e ,  M ay  1985 .

Conc ep t s  o f  E c onomic  Deprec i a t i on ,  l owa S t a t e  Un i v ers i t y  Regu la t o ry
Con f e renc e ,  M ay  1984 .

Rat emak ing T rea t ment  o f  Large  Capac i t y  A dd i t i ons ,  I owa S t a t e  Un i v ers i t y
Regu l a t o ry  Con f e renc e ,  M ay  1983 .

The  E c onomic s  o f  E x c es s  Capac i t y ,  I owa S t a t e  Un i v e rs i t y  Regu la t o ry  Con f e renc e ,
M ay  1982 .

New Dev e l opm en t s  i n  E ngi neer i ng E c onom i c s ,  I owa  S t a t e  Un i v e rs i t y  Regu l a t o ry
Con f e renc e ,  M ay  1980 .

T ra i n i ng i n  E ngineer i ng E c onomy ,  I owa S t a t e  Un i v e rs i t y  Regu la t o ry  Con f e renc e ,
M a y  1 9 7 9 .

The  Rea l  T ime P rob lem o f  Cap i t a l  Rec ov ery ,  M i s s our i  P ub l i c  S erv i c e  Commis s i on ,
Regu l a t o ry  I n f o rm a t i on  S y s t em s  Con f e renc e ,  S ep t em ber  1974 .

S p e a k e r Deprec i a t i on  Work s hop ,  Ok l ahom a Corpora t i on  Com m i s s i on ,  pub l i c  U t i l i t y
D i v i s i on ,  Marc h  2015.

Deprec i a t i on  Work s hop ,  ONE  Gas ,  I nc .  J anuary  2015 .

Deprec i a t i on  T ra i n i ng S em inar ,  F l o r i da  P ub l i c  S erv i c e  Commis s i on ,  Marc h  2013 .

Deprec i a t i on  and  Obs o l es c enc e  ( l s nes s  and  Ough t nes s ) ,  N i ne t y -F i f t h  A nnua l
A r i z ona  T ax  Con f e renc e ,  A ugus t  2012 .

Group  Deprec i a t i on  P rac t i c es  o f  Regu l a t ed  Ut i l i t i es  ( I S  16  P roper t y ,  P l an t  and
E qu i pm en t ) ,  Hy d ro  One  Ne t work s ,  I nc . ,  Nov em ber  2008 .

E c onomic s ,  F inanc e  and E ngineer i ng V a lua t i on .  F lo r i da  Gu l f  Coas t  Un i v ers i t y ,
Apr i l  2007.

Deprec ia t i on  S tud ies  f o r  Regu la ted Ut i l i t i es ,  Hy dro  One Network s ,  I nc . ,  Apr i l  2006.

Deprec i a t i on  S t ud i es  f o r  Coopera t i v es  and  S mal l  U t i l i t i es .  TE LE RGE E  CFO and
Con t ro l l e rs  Con f e renc e ,  Nov em ber ,  2004 .

F ind ing t he  "D"  i n  RCNLD (Va lua t i on  App l i c a t i ons  o f  Deprec ia t i on) ,  Soc ie t y  o f
Deprec ia t i on  P ro f es s iona l s  A nnua l  Meet i ng,  S ept ember  2001 .

Cap i t a l  A s s e t  and  Deprec i a t i on  A c c oun t i ng,  C i t y  o f  E dmont on  V a lue  E ngineer i ng
Workshop,  Apr i l  2001 .

A  V a lua t i on  V iew o f  E c onomic  Deprec ia t i on ,  S oc ie t y  o f  Deprec ia t i on  P ro f es s iona l s
A nnua l  M ee t i ng,  Oc t ober  1999 .

Cap i t a l  Rec ov ery  i n  a  Changing Regu la t o ry  E nv i ronment ,  P enns y l v an ia  E lec t r i c
A s s oc i a t i on  F i nanc i a l -A c c oun t i ng Con f e renc e ,  May  1999 .

Deprec i a t i on  T heory  and  P rac t i c e ,  S ou t he rn  Na t u ra l  Gas  Com pany  A c c oun t i ng
and  Regu l a t o ry  S em i na r ,  M arc h  1999 .

Deprec ia t i on  Theory  A pp l i ed  t o  S pec ia l  F ranc h i s e  P roper t y ,  New Y ork  Of f i c e  o f
Rea l  P roper t y  S erv i c es ,  Marc h  1999 .

Cap i t a l  Rec ov ery  i n  a  Changi ng Regu l a t o ry  E nv i ronm ent ,  P owerP I an  Cons u l t an t s
A nnua l  C l i en t  F o rum ,  Nov em ber  1998 .
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E c onom i c  Deprec i a t i on ,  A GA  A c c oun t i ng S erv i c es  Com m i t t ee  and  E E l  P roper t y
A c c oun t i ng and  V a l ua t i on  Com m i t t ee ,  M ay  1998 .

Dis c ont i nua t i on  o f  A pp l i c a t i on  o f  FA S B  S t a t ement  No.  71 ,  S out hern  Nat ura l  Gas
Com pany  A c c oun t i ng S em i nar ,  A p r i l  1998 .

Forec as t i ng i n  Deprec ia t i on ,  Soc ie t y  o f  Deprec ia t i on  P ro f es s iona ls  Annua l
M ee t i ng,  S ep t em ber  1997 .

E c onom i c  Deprec i a t i on  I n  Res pons e  t o  Compet i t i v e  Mark e t  P r i c i ng,  1997  TE LUS
Deprec i a t i on  Con f e renc e ,  J une  1997 .

Va lua t i on  o f  Spec ia l  F ranc h i s e  P roper t y ,  C i t y  o f  New York ,  Depar t ment  o f  F inanc e
V a l ua t i on  S em i nar ,  M arc h  1997 .

Deprec ia t i on  I mp l i c a t i ons  o f  FA S  E x pos ure  Dra f t  158-B ,  1996  TLG
Dec om m i s s i on i ng Con f e renc e ,  Oc t obe r  1996 .

Why  E c onom i c  Deprec i a t i on? ,  A m er i c an  Gas  A s s oc i a t i on  Deprec i a t i on  A c c oun t i ng
Com m i t t ee  M ee t i ng,  A ugus t  1995 .

The Theory  o f  E c onomic  Deprec ia t i on ,  S oc ie t y  o f  Deprec ia t i on  P ro f es s iona l s
A nnua l  M ee t i ng,  Nov em ber  1994 .
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EXECUTIVE SUMMARY

INTRODUCTION
This report presents a review and update of depreciation rates and parameters for
utility plant ownedandoperated by Arizona Public Service Company (APS). The
report contains recommended 2016 depreciation rates and parameters for: a)
steam and other production assets; b) nuclear assets, and c) electric transmission,
distribution and general plant categories. Work on the study began in June 2015
and progressed through April 2016, at which time the project was completed.

Foster Associates is a public utility economics consulting Hmm offering eco-
nomic research and consulting services on issues and problems arising from gov-
ernmental regulation of business, Areas of specialization supported by the arm's
Fort Myers office include property life forecasting, technological forecasting, de-
preciation estimation, and vaduadon of industrial property.

Foster Associates has undertaken numerous depreciation engagements for both
public and privately owned business entities including detailed statistical life stud-
ies, analyses of required net salvage rates, and the selection of depreciation sys-
tems that will most nearly achieve the goals of depreciation accounting under the
constraints of either government regulation or competitive market pricing. Foster
Associates is widely recognized for industry leadership in the development of de-
preciation systems, life analysis techniques and computer software for conducting
depreciation and valuation studies.

Depreciation rates currently used by APS were approved by the Arizona Cor-
poration Commission (ACC) pursuant to a settlement agreement in Docket No.
E-01345A-11-0224. (Decision No. 73183, dated May 24, 2012). With the excep-
tion of Account 370.01 (Meters - Electronic) and Account 370.03 (Meters- AMI),
parameters.(i.e., projection curves, projection lives and future net salvage rates)
used to derive the approved rates were developed in the Company's 2011 depreci-
ation study.1

The principal findings and recommendations developed in the current study are
summarized in Section W of this report. Statement A provides a comparative
summary of current and proposed annual depreciation rates for each rate category.
Statement B provides a comparison of current and proposed annual depreciation
accruals. Statement C provides a comparison of computed, recorded and redistrib-
uted depreciation reserves for each rate category. Statement D provides a sum-
mary of the investment and net salvage components of rebalanced reseWs.
Statement E provides a summary of the components used to obtain weighted-
average net salvage rates. Statement F provides a computation of the estimated 1'u-
ture net salvage rate for steam production facilities. Statement G contains the

1 The settlement agreement provided that the prior approved rate of 3 .68 percent would be retained
for Account 368.01 and a rate of 3.82 percent would be retained for Account 370.
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computation of terminal dismantlement costs for steam production and solar facil-
ities. Statement H provides a comparative summary of current and proposed pa-
rameters including projection life, projection curve and future net salvage rates.
The statement do contains current and proposed statistics including average ser-
vice life, average remaining life, and averagenetsalvage rates.

SCOPE oF STUDV

l

The principal activities undertaken in the course of the current study included:

l Collection of plant and net salvage data;

Q Reconciliation of data to the oflicial records of the Company,

I Field visits and discussions with APS operations and plant accounting
personnel;

I Estimation of projection lives and retirement dispersion patterns,

I Analysis of gross salvage and cost of removal,

Analysis and redistribution of recorded depreciation reserves, and

l Development of recommended accrual rates for each rate category.

DEPRECIATION SYSTEM
A depreciation rate is formed by combining the elements of a depreciation system.
A depreciation system is composed of a method, a procedure and a technique. A
depreciation method (e.g., straight-line) describes the component of the system
that determines die acceleration or deceleration of depreciation accruals in relation
to either time or use. A depreciation procedure (e.g., vintage group) identifies the
level of grouping or sub-grouping of assets within a plant category. The level of
grouping specifies the weighting used to obtain composite life statistics for an ac-
count. A depreciation technique (e.g., remaining-life) describes the life statistic
used in the system.

With the exception of selected general support asset categories for which amor-
tization accounting has been approved, APS is currently using a depreciation sys-
tern composed of the straight-line method, vintage group procedure, remaining-
life technique. Amortization accounting is used for general plant categories in
which the unit cost of plant items is small in relation to the number of units classi-
fied in the account. Plant is retired (i.e., credited to plant and charged to the re-
serve) as each vintage achieves an age equal to the amortization period. Any real-
ized net salvage for amortizable accounts is netted against current-yeair vintage
additions.

The matching and expense recognition principles of accounting provide that
the cost of an asset (or group of assets) should be allocated to operations over an
estimate of the economic life of the asset in proportion to.the consumption of ser-

E

i

E
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Accrual Rate 2016 Annualized Accrual

DifferenceProposedCurrent Proposedunction Diff. Current

G=F-E11B C D=C-B E F

$2.59%

1.45%

2.80%

2.40%

2.30%

6.11 %

1.91 %

0.17%

1.02%

-0.40%

0.15%

0.09%

A
Production

Steam

Nuclear

Other

Transmission

Distribution

General Plant

45,674,490 $

41 ,019,920

65,921,138

3,052,162

125,923,089

43,639,012

4.50%

1.62%

3.82%

2.00%

2.45%

6.20%

79,327,361

45,907,574

89,917,256

2,538,360

134,193,094

44,318,029

$ 33,652,871

4,887,654

23,996,118

(513,802)

8,270,005

679 017

2.45%Total 2.99% 0.54% $ 325,229,811 $ 396,201,674 $ 70,971,863
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vice potential. It is the opinion of Foster Associates that the objectives of depreci-
ation accounting are being achieved using the currently approved vintaggroup
procedure, which distinguishes service lives among vintages, and the rermaining-
life technique, which provides cost apportionment over the estimated weighted-
average remaining life of a late category. It is also the opinion of Foster Associ-
ates that amortization accounting remains appropriate for the approved amortiza-
tion categories.

PROPOSED DEPRECIATIONRATES
Table 1 below provides a summary of the changes in annual rates and accruals re-
sulting from an application of the service life and net salvage parameters recom-
mended in the current study.

Table 1. Current and Proposed Rates and Accruals

Foster Associates is recommending primary account depreciation rates equiva-
lent to a composite rate of 2.99 percent. Depreciation expense is currently accrued
at rates that composite to 2.45 percent. The recommended change in the compo-
site depreciation rate is, therefore, an increase of 0.54 percentage points.

A continued application of current rates would provide annualized depreciation
expense of $325,229,811 compared with an annualized expense of $396,201,674
using the rates developed in this study. The proposed 2016 expense increase is
$70,97l,863. The computed change in annualized accruals includes a reduction of
$7,982,016 attributable to an amortization of a $601,466,194 reserve imbalance.
The remaining portion of the change is attributable to adjustments in service l i f e
and net salvage statistics recommended in the 2016 study.

Of the 214 plant accounts included in the study, Foster Associates is recom-
mending rate reductions for 14 accounts, increases for 172 accounts and no
change for 28 accounts.
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Arizona Public Service Company is
the largest subsidiary of Pinnacle
West Capital Corporation. APS pro-
vides electric service to more than
1.2 million customers in ll of Ari-
zona's 15 counties mainly concen-
trated in northern and central Arizo-
na. Pinnacle West owns all of the
outstanding common stock of APS.
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Incorporated in 1920 under the
laws of the state of Arizona, APS
employs more than 6,400 employees,
including employees at jointly-
owned generating facilities for which
APS serves as the generating facility
manager.
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CUSTOMER GROWTH
Retail customers in APS's service territory increased 1.2% for the year ended De-
cember 31, 2015 compared with the prior year. For the three years 2013 through
2015, APS's customer growth averaged 1.3% per year. APS expects annual cus-
tomer growth to average in the range of 2.0-3.0% for 2016 through 2018 based on
our assessment of modestly improving economic conditions in Arizona.

TRANSMISSION AND DISTRIBUTION FACILITIES
Transmission facilities consist of approximately 6,070 pole miles of overhead
lines and approximately 49 miles of underground lines, 5,847 miles of which are
located in Arizona. APS projects it will develop 275 miles of new transmission
lines over the next ten years. APS shares ownership of some of its transmission
facilities with other companies.

Distribution facilities consist of approximately 11,077 miles of overhead lines
and approximately 18,071 miles of underground primary cable, all of which are
located in Arizona.

GENERATING RESOURCES
In addition to the Palo Verde Nuclear Generating Station, APS owns and operates
six natural-gas plants, one oil plant, two coal-fired plants, and an increasing array
of renewable energy power generation. APS's portfolio of owned and leased gen-
erating facilities is provided in Table 2 below.
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Table 2. Generation Facilities W M

Used
No. or
Url ls

Owned
C=l~lfl¢y
(MW)

"0
Owed (l)

n m"ii"r
Uranium Base Load29. 1%3

Name
Nuekar:

Palo Verde (b)

Total Nuclear

1,146

1,146

63%'VA

14°/.

2

3
'r

Coal

Coal

Coal

Gas

Steam:

Four Comers 4, 5 (c)

Cholera (4)

Navajo (e)

Ocotillo

BaseLoad

Base Load

Base Load

Pcdcing

Total Steam

970

ask

315

220

1,892

*y

9

Gas

Gas

Load Following

LoadFollowing

984

887

1,871

CombinedCycle:

Redhawk

West Phoenix

Total Combined Cock

Combustion Turbine:

Ocotillo

Saguaro I, 2

Saguaro 3

Douglas

Sundance

West Phoenix

Gas

Gas/Oil

Gas

Oil

G as

G as

G8s/0Dl

Oil

Gas

4

q

l

1

10

2

3

1
'1

Yucca l, 2, 3

Yucca 4

Yucca 5, 6

Peaking

Peaking

Peaking

Peaking

Peaking

Peaking

Peaking

Peaking

Peaking

I 10

HO

79

16

420

ND

93

54

96

LossTotal Combustion Turbine

Solar:

I

I

1

I

l

]

1

1

I

Cullon Center

Hider

Paloma

(`hino Valley

Gila Bend

Hyder l l

foothills

LLlkC AFB

Dcscrt Star

Solar

Solar

Solar

Solar

Solar

Solar

Solar

Solar

Solar

Solar

Solar

As Available

As Available

As Available

As Available

As Available

As Available

As Available

As Available

As Available

M Available

As Available

17

16

17

19

32

14

35

10

IU

15

4

189

6,186

APS Owned Distributed Energy

MWtiplc facilities

Total Solar

Total Capacity

(a) 100% unless otherwise noted.

(b) The other participants are Salt River Project (17.49%), SCE (15.8%), El Paso (l5.8%), Public Service
Company of New Mexico (l0.2%), Southern California Public Power Authority (5.91%), and Los An-
geles Department of Water & Power (5.7%). The plant is operated by APS.

(c) The other participants are Salt River Project (10%), Public Service Company of New Mexico (13%),
Tucson Electric Power Company (7%) and El Paso (7%). The plant is operated by APS.

(d) Cholla Unit 2's last day of service was on October l, 2015.

(e) The other participants are Salt River Project (21.7%), Nevada Power Company (11 .3%), the United
States Government (24.3%), Tucson Electric Power Company (7.5%) and Los Angeles Department of
Water & Power (21.2%) The plant is operated by Salt River Project.
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STUDY PROCEDURE

INTRODUCTION
The purpose of a depreciation study is to analyze the mortality characteristics, net
salvage rates and adequacy of depreciation accruals and recorded depreciation re-
serves for each rate category. This study provides the foundation and documenta-
tion for recommended changes in the depreciation rates used by APS for its steam,
nuclear, other production, transmission, distribution and general plant categories.
The proposed rates are subject to approval by the Arizona Corporation Commis-
sion.

SCOPE
The steps involved in conducting a depreciation study can be grouped into live
major tasks:

' Data Collection,

• Life Analysis and Estimation,
' Net Salvage Analysis,

• Depreciation Reserve Analysis, and
• Development of Accrual Rates.

The scope of the 2016 study included a consideration of each of these tasks as de-
scribed below.

DATA COLLECTION
The minimum database required to conduct a statistical life study consists of a
history of vintage year additions and unpaged activity-year retirements, transfers
and adjustments. These data must be appropriately adjusted for transfers, sales and
other plant activity that would otherwise bias the measured service life of normal
retirements. The age distribution of surviving plant for unpaged data can be esti-
mated by distributing plant in service at the beginning of the study year to prior
vintages in proportion to the theoretical amount surviving from a projection or
survivor curve identified in the life study. The statistical methods of life analysis
used toexamine unpaged plantdata are known as semi-actuarial techniques.

A far more extensive database is required to apply statistical methods of life
analysis known as actuarial techniques. Plant data used in an actuarial life study
most often include age distributions of surviving plant at the beginning of a study
year andthe vintage year, activity year, and dollar amounts associated with normal
retirements, reimbursed retirements, sales, abnormal retirements, transfers, correc-
tions, and extraordinary adjustments over a series of prior activity years. An actu-
arial database may include age distributions of surviving plant at the beginning of
the earliest activityyear,rather than at the beginning of the study year.Plant addi-
tions, however, must be included in a database containing an opening age distribu-
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son to derive aged survivors at the beginning ofthe study year. All activity year

transactions with vintage year identification are coded and stored in a database.
These data axe processed by a computer program and transaction summary reports
are created in a format reconcilable to official plant records. The availability of
such detailed information is dependent upon an accounting system that supports
aged property records. The Continuing Property Record (CPR) system used by
APS provides aged transactions for all plant accounts.

Service life statistics estimated in tllis study were derived from plant account-
ing transactions recorded over the period 1971 through 2015. Detailed accounting
transactions were extracted from the CPR system and assigned transaction codes
which describe the nature of the accounting activity. Transaction codes for plant
additions, for example, were used to distinguish normal additions from acquisi-
tions, purchases, rdmbursements and adjustments. Similar transaction codes were
used to distinguish normal retirements from sales, reimbursements, abnorrnad Le
tirernents and adjustments. Transaction codes were also assigned to transfers, cap-
ital leases, gross salvage, cost of removal and other accounting activity that should
be considered ire a depreciation study.

The database used M conducting die 2011 study was updated for the current
study by appending additional plant and net salvage transactions for activity years
2011~2015 and age distributions of surviving plant at December 31, 2015. The
accuracy and completeness of the assembled database was verified for activity
years 2011 through 2015 by comparing the beginning plant balance, additions, re-
tirements, transfers and adjustments, and the ending plant balance derived for each
activity year to the official plant records of the Company. Activity years prior to
2011 were verified in the 2011 study. Age distributions of surviving plant at De-
cember31, 2015 were reconciled to the CPR.

Reserve transactions recorded over the period 1980-2015 were used in the
2016 study to derive appropriate net salvage rates. Realized net salvage was
blended with future net salvage estimates to derive average net salvage rates used
in the computation of theoretical reserves.

LIFE ANALYSIS AND ESTIMATION
Life analysis and life estimation are terms used to describe a two-step procedure
for estimating the mortality characteristics of a plant category. The first step(i.e.,
life analysis) is largely mechanical and primarily concerned with history. Statisti-
cal techniques are used in this step to obtain a mathematical description of the
forces of retirement actingupon a plant category andan estimateof the projection
IM: of the account.The mathematical expressionsused to describe these life char-
acteristics are knownas swvivalfimetions or survivor curves.

Thesecond step (i.e., life estimation) isconcernedwith predicting the expected
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remaining life of property units still exposed to forces of retirement. It is a process
of blending the results of a life analysis with informed judgment (including expec-
tations about the future) to obtain an appropriate projection life and curve descrip-
tive of the parent population Hom which a plant account is viewed as a random
sample. The amount of weight given to a life analysis will depend upon the extent
to which past retirement experience is considered descriptive of the future.

The analytical methods used in a life analysis are broadly classified as actuarial
and semi-actuarial techniques. Actuarial techniques can be applied to plant ac-
counting records that reved the age of a plant asset at the time of its retirement
from service. Stated differently, each property unit must be identifiable by date of
installation and age at retirement. Semi-actuarial techniques can be used to derive
service life and dispersion estimates when age identification of retirements is not
maintained or readily available. Age identification of retirements was available for
all plant accounts included M the 2015 study.

An actuarial life analysis program designed and developed by Foster Associ-
ates was used in this study. The first step in an actuarial analysis involves a sys-
tematic treatment of the available data for the purpose of constructing an observed
life table. A complete life table contains the life history of a group of property
units installed during the same accounting period and various probability relation-
ships derived from the data. A life table is arranged by age--intervals (usually de-
fined as one year) and shows the number of units (or dollars) entering and leaving
each age-interval and probability relationships associated Mth dies activity. A life
table minimally shows the age of each survivor and the age of each retirement
iron a group of units installed in a given accounting year.

A life table can be constructed in any one of at least five methods. The annual-
rate or retirement-rate method was used in this study. The mechanics of the annu-
ad-rate method require the calculation of a series of ratios obtained by dividing the
number of units (or dollars) surviving at the beginning of an age interval into the
number of units (or dollars) retired during the same interval. This s<H:adled "re-
tirernent ratio" (or set of ratios) is an estimator of the hazard rate or conditional
probability of retirement during an age interval. The cumulative proportion sur-
viving is obtained by multiplying the retirement ratio for each age interval by the
proportion of the original group surviving at the beginning of that age interval and
subtracting this product from the proportion surviving at the beginning of the
same interval. The annual-rate method is applied to multiple groups or vintages
by combining the retirements and/or survivors of like ages for each vintage in-
cluded in the analysis.

The second step in an actuarial analysis involves graduating or smoothing the
observed life table and fitting the smoothed series to a family of survival fUnc-
tions. The functions used in this study we the Iowa type curves which are Mathe
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magically described by the Pearson iiequency curve family. Observed life tables
were smoothed by a weighted least-squares procedure in which first, second and
third degree orthogonal polynomials were fitted to the observed retirement ratios.
The resulting function was expressed as a survivorship function and numerically
integrated to obtain an estimate of the projection life for each plant account. The
smoothed survivorship function was then 'fitted by a weighted least-squares pro-
cedure to the Iowa curve family to obtain a mathematical description or classifi-
cation of the dispersion characteristics of the data.

The set of computer programs used in this analysis provides multiple rolling-
band, shrinking-band and progressive-band analyses of an account. Observation
bands are defined in terms of a "retirement era" that restricts the analysis to the re-
tirement activity of all whtages represented by survivors at the beginning of a se-
lected era. In a rolling-band analysis, a year of retirement experience is added to
each successive retirement band and the earliest year from the preceding band is
dropped. A shrinking-band analysis begins with the total retirement experience
available and the earliest year from the preceding band is dropped for each succes-
sive band. A progressive-band analysis adds a year of retirement activity to a pre-
vious band without dropping earlier years from the analysis. Rolling, shrinking
and progressive band analyses are used to detect the emergence of trends in the
behavior of the dispersion and projection life.

Options available in the Foster Associates actuarial life analysis program in-
clude: the width and location of both placement and observation bands, the inter-
val of years included in a selected band analysis, the estimator of the hazard rate
(actuarial, conditional proportion retired, or maximum likelihood), the elements to
include on the diagonal of a weight matrix (exposures, inverse of age, inverse of
variance, or unweighed), and the age at which an observed life table is truncated.
The program also provides tabular and graphics output as an aid in the analysis.

While actuarial and semi-actuarial statistical methods are well suited to an
analysis of plant categories containing a large number of homogeneous units (e.g.,
meters and services), the concept of retirement dispersion is interpreted differently
for plant categories composed of major items of plant that will most likely be re-
tired as a single unit. Plant retirements from an integrated system prior to the re-
tirernent of the entire facility are more properly viewed as interim retirements that
will be replaced in order to maintain the integrity of the system. Additionally,
plant facilities may be added to the existing system (i.e., interim additions) in or-
der to expand or enhance its productive capacity without extending the service life
of the existing system. A proper depreciation rate can be developed for an inte-
grated system using a life-span method. All plant accounts classified in Steam,
Nuclear and Other Production were identified by unit and treated as life-span cat-
egories in the 2016 study.
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NET SALVAGE ANALYSIS
Depreciation rates designed to achieve the goals and objectives of depreciation
accounting will include a parameter for future net salvage and a variable for aver-
age net salvage reflecting both realized and future net salvage rates.

Estimates of net salvage rates applicable to future retirements are most often
derived from an analysis of gross salvage and cost of removal realized in the past,
An analysis of past experience (including an examination of trends over time)
provides a reasonable basis for estimating future salvage and cost of rernovad.
However, consideration should also be given to events that may cause deviations
iiorn net salvage realized in the past. Among the factors that should be considered
are: the age of plant retirements, the portion of retirements likely to be reused;
changes in the method of removing plant; the type of plant to be retired ire the fu-
ture, inflation expectations, the shape of the projection life curve, and economic
conditions that may warrant greater or lesser weight to be given to net salvage
rates observed in the past. ,

Average net salvage rates for an account or plant function are derived from a
direct dollar weighting of a) historical retirements with historical (or realized) net
salvage rates and b) future retirements (i.e., surviving plant) with the estimated fu-
ture net salvage rate. Average net salvage rates will change, therefore, as addition-
al years of retirement and net salvage activity become available and as subsequent
plant additions alter the weighting of future net salvage estimates.

Independent contractors were retained by APS between 2013 and 2015 to de-
velop cost estimates for the demolition and abatement of steam and other produc-
tion units. Costs estimated for dismantling these emits were used in the current de-
preciation study to formulate average and iiuture net salvage rates. Statement G
provides a computation of terminal dismantlement costs used in Statement F to
derive future net salvage rates for these production facilities.2

Special consideration should also be given to the treatment of insurance pro-
ceeds and other forms of third~party reimbursements credited to the depreciation

'The firm of Bums & McDonnell was retained in 2013 to conduct a decommissioning cost study
of generation assets located at Cholla, Ocotillo and Saguaro. The firm was retained in 2014 to
conduct a decommissioning cost evaluation for FooMlls Solar Plant and in 2015 to conduct a cost
evaluation for Luke Solar Plant and Desert Star Solar Plant.

Shaw Environmental Inc. was retained by Arizona Public Service Company to estimate demolition
costs in 2015 dollars for the Four Comers Generating Station of which APS holds 63 percent own-
ership interest in Units 4 and 5, and 63 percent ownership of Common Facilities.

The firm of Sargent & Lundy was retained by Tucson Electric Power to conduct dismantlement
studies at die Navajo Generating Station in which APS holds 7.5 percent ownership interest in
Units l, 2, 3 and Common Facilities.
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reserve. A properly conducted net salvage study will exclude such activity from
the estimate of future parameters and include the activity in the computation of re-
alized and average net salvage rates.

A five-year moving average analysis of the ratio of realized salvage and re-
moval expense to the associated retirements was used in the 2016 study for trans-
mission, distribution and general plant categories to: a) estimate a realized net sad-
vage rate; b) detect the emergence of historical trends; and c) establish a bis for
estimating a iilture net salvage rate. Cost of removal and salvage opinions ob-
tained from Company personnel were blended with judgment and historical net
salvage indications in developing estimates of the fixture .

Average net salvage rates for all depreciable plant accounts were estimated us-
ing direct dollar weighting of historical retirements with the historical net salvage
rate, and future retirements (i.e., surviving plant) with the estimated future net sal-
vage rate. The computation of estimated average net salvage rates is shown in
Statement E.

DEPRECIATION RESERVE ANALYSIS
The purpose of a depreciation reserve analysis is to compare the current level of
recorded reserves with the level required to achieve the goals or objectives of de-
preciation accounting if the amount and timing of future retirements and net sal-
vage are realized as predicted. The difference between a required (or theoretical)
depreciation reserve and a recorded reserve provides a measurement of the ex-
pected excess or shortfall that.will remain in the depreciation reserve if corrective
action is not taken to eliminate the reserve imbalance.

Unlike a recorded reserve which represents the net amount of depreciation ex-
pense charged to previous periods of operations, a theoretical reserve is a measure
of the implied reserve requirement at the begirding of a study year if the timing of
future retirements and net salvage is in exact conformance with a survivor curve
chosen to predict the probable life of property still exposed to the forces of retire-
ment. Stated differently, a theoretical depreciation reserve is the difference be-
tween the recorded cost of plant presently in serviceand the sum of depreciation
expense and net salvage that will be charged 'm the future if retirements are dis-
tributed over time according to a specified retirement frequency distribution.

The survivor curve used in the calculation of a theoretical depreciation reserve
is intended to describe forces of retirement that will be operative in the future.
However, retirements caused by forces such as accidents, physical deterioration
and changing technology seldom, if ever,remain stable over time. It is unlikely,
therefore, that a probability or retirement frequency distribution can be identified
that will accurately describe the age of plant retirements over the complete life cy-
cle of a vintage. It is for this reason that depreciation rates should be reviewed pe-
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riodically and acuusted for observed or expected changes in the parameters chosen
to describe the underlying forces of mortality.

Although reserve records are commonly maintained by various account classi-
iications, the sum of all reserves is the most important measure of the status of a
company's depreciation practices. If statistical life studies have not been conduct-
ed or retirement dispersion has been ignored in setting depreciation rates, it is
likely that some accounts will be over-depreciated and other accounts will be un-
der-depreciated relative to a calculated theoretical reserve. Differences between a
theoretical reserve and a recorded reserve also will arise as a normal occurrence
when service lives, dispersion patterns and net salvage estimates are adjusted in
thecourse of depreciation reviews. It is appropriate, therefore, and consistent with
group depreciation theory to periodically redistribute or rebalance recorded re-
serves among the various primary accounts based upon the most recent estimates
of retirement dispersion and net salvage rates.

It is the opinion of Foster Associates that a redistribution of recorded reserves
is again appropriate for APS. Offsetting reserve imbalances (attributable to both
the passage of time and parameter adjustments recommended in the current study)
should be realigned among primary accounts to reduce offsetting imbalances and
increase depreciation rate stability.

A redistribution of the recorded reserve for depreciable plant was achieved by
multiplying the calculated reserve for each primary account within a fiction (or
plant location) by the ratio of the motion (or location) total recorded reserves (net
of amortizable accounts) to the function (or location) total calculated reserve. The
sum of the redistributed reserves within a function (or location) is, therefore, equal
to the function (or location) total recorded depreciation reserve before the redistri-
bution. Depreciation reserves for amortizable categories were redistributed by set-
ting the recorded reserves for the proposed amortization accounts equal to the the-
oretical reserves derived from the proposed amortization periods and distributing
the residual imbalances to the remaining depreciable accounts within the appro-
priate function.

Statement C provides a comparison of recorded, computed arid redistributed
reserves at December 31, 2015. The recorded reserve was $4,948,691,413 or 37.3
percent of the depreciable plant investment. The corresponding computed reserve
is $4,347,225,218 or 32.8 percent of the depreciable plant investment. A propor-
tionate amount of the measured reserve imbalance of $601,466,194 will be amor-
tized over the composite weighted-average remaining life of each rate category
using the remaining life depreciation rates proposed in this study.

Statement D provides an estimate of the investment and net salvage compo-
nents of the rebalanced reserves.
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DEVELOPMENT OF ACCRUAL RATES
The goal or objective of depreciation accounting is cost allocation over the eco-
nomic life of an asset in proportion to the consumption of service potential. Idea1-
ly, the cost of an asset-which represents the cost of obtaining a bundle of service
units-should be allocated to future periods of operation in proportion to the
amount of service potential expended during an accounting interval( The service
potential of an asset is the present value of future net revenue (i.e., revenue less
expensesexclusive of depreciation and other non-cash expenses) or cash inflows
attributable to the use of that asset alone.

Cost allocation in proportion to the consumption of service potential is often
approximated by the use of depreciation methods employing time rather than net
revenue as the apportionment base. Examples of time-based methods include
sinking-fund, straight-line, declining balance, and sum-of-the-years' digits. The
advantage of using a time-based method is that it does not require an estimate of
the remaining amount of service capacity an asset will provide or the amount of
capacity actually consumed during an accounting interval. Using a time-based al-
location method, however, does not alter the goal of depreciation accounting. If it
is predictable that the net revenue pattern of an asset M11 either decrease or in-
crease over time, then an accelerated or decelerated time-based method should be
used to approximate the rate at which service potential is actually consumed.

The time periodoverwhich the cost of an asset will be allocated to operations
is determined by the combination of a procedure and a technique. A depreciation
procedure describes the level of grouping or sub-grouping of assets within a plant
category. The broad group, vintage group, equal-life group, and item (or unit) are
a few of the more widely used procedures. A depreciation technique describes the
life statistic used in a depreciation system. Whole life and remaining life (or ex-
pectancy) are the most common techniques .

Depreciation rates recommended in the 2016 study were developed using the
currently approved system composed of the straight-line method, vintage group
procedure, remaining-life technique. This formulation of the accrual rate is equiv-
aulent to a straight-line method, vintage group procedure, whole-life technique
with amortization of reserve imbalances over the estimated remaining life of each
rate category. It is the opinion of Foster Associates that this system will remain
appropriate for APS, provided depreciation studies are conducted periodically and
parameters are routinely adjusted to reflect changing operating conditions. Alt-
hough the emergence of economic factors such as restructuring and performance
based regulation may ultimately encourage abandonment of the straight-line
method, no attempt was made in the current study to address this concern.
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It is also the opinion of Foster Associates that amortization accounting current-
ly approved for selected general support asset accounts is consistent with the goals
and objectives of depreciation accounting and remains appropriate these plant cat-
egories.

g
E

E
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INTRODUCTION
This section provides a comparative summary of depreciation rates, annual depre-
ciadon accruals, recorded, computed and redistributed depreciation reserves, and
current and proposed service life and net salvage parameters recommended for a)
steam and other production assets, b) nuclear assets; and c) electric transmission,
distribution and general plant categories. The content of these statements is briefly
described below.

n

Statmaent A provides a comparative summary of current and pro-
posed annual depreciation rates using the vintage group procedure,
remaining-life technique.

Statement B provides a comparison of current and proposed annu-
alized 2011 depreciation accruals based upon die depreciation rates
contained in Statement A.

Statement C provides a comparison of recorded, computed and re-
distributed reserves for each rate category at December 3 l, 2015.

Statement D provides a summary of the investment and net salvage
components of rebalanced reserves.

Statement E provides a summary of the components used to obtain
weighted average net salvage rates .

l Statement P provides a computation of the estimated future net
salvage rate for steam production facilities.

Statement G contains the computation of terminal dismantlement
costs for steam production facilities.

Statement H provides a comparative summary of current and pro-
posed parameters and statistics including projection life, projection
curve, average service life, average remaining life, and average and
future net salvage rates .

Current depreciation accruals shown on Statement B are the product of the
plant investment (Column B) and current depreciation rates shown on Statement
A. These are the effective rates used by the Company for the mix of investments
recorded on December 31, 2015. Similarly, proposed depreciation accruals shown
on Statements B are the product of the plant investment and proposed depreciation
rates shown on Statement A. Proposed remaining life accrual rates (Statement A)
are given by:

Accrual Rate = 1.0 - Reserve M40 - FutureNet Salvage Rate
Remalmng Life

¥
i
I

5

STATEMENTS
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This formulation of a remaining-life accrual rate is equivalent to

Accrual Rate = .
1.0 - Average Net Salvage + Computed Reserve .- Recorded Reserve

Average Life Remaining Life

where Average Net Salvage, Computed Reserve and Recorded Reserve are ex-
pressed in percent.

I
I
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Proposed (at 12/31/2015)
Investment Net salvage Total

_ Current (at 12/31/2015)
Investment Net Salvage TotalAccount Description

Attachment REW-2DR

l l

ARIZ ONA PUBLIC  SERVICE COM PANY
Component Accrual Rates

Current: VG Procedure / RL Technique
Proposed; VG Procedure / RL Technique

Statement A

A c D=B+C E F G=E+F

2.52%
2.17%
2.51 %
2.27%
2.46%
2.27%

0.30%
0.32%
0.33%
0.34%
0.33%
0.32%

2.82%
2.49%
2.84%
2.61 %
2.79%
2.59%

5.01 %
3.78%
4.45%
4.50%
4.77%
4.08%

0.42%
0.39%
0.50%
0.47%
0.59%
0.42%

5.43%
4.17%
4.95%
4.97%
5.35%
4.50%

1.34%
1.50%
1.45%
1.19%
1.51 %
1.42%

0.01 %
0.05%
0.02%
0.01 %
0.04%
0.03%

1.35%
1.55%
1.47%
1 .20%
1.55%
1 .45%

1.64%
1.55%
1.64%
1.28%
1.92%
1.59%

0.01 %
0.06%
0.03%
0.02%
0.04%
0.03%

1.65%
1.61 %
1.67%
1.30%
1.96%
1.62%

STEAM PRODUCTION
311.00 Structures and Improvements
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units
315.00 Acoessory Electric Equipment
316.00 Miscellaneous Power Plant Equipment

Total Steam Production Plant

NUCLEAR PRODUCTION
321 .00 Structures and Improvements
322.00 Reactor Plant Equipment
323.00 Turbogenerator Units
324.00 Accessory Electric Equipment
325.00 Miscellaneous Power Plant Equipment

Total Nuclear Production Plant

OTHER PRODUCTION
341 .00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Other Production Plant

3.04%
3.14%
2.40%
3.30%
3.11 %

_3.ss%
3.02%

-0.09%
-0.15%
~0.10%
-0.32%
-0.06%
-0.15%
-0.22%

2.95%
2.99%
2.30%
298%
3.05%
3.20%
2.80%

3.60%
3.62%
3.28%
3.88%
3.71 %
4.08%
3.67%

0.26%
0.19%
0.15%
0,12%
0.24%
0.21 %
0.15%

3.86%
3.81 %
3.43%
3,98%
3.95%
4.29%
3.82%

TRANSMISSION PLANT
352.02 Structures and Improvements
353.00 Station Equipment
354.00 Towers and Fixtures
355.00 Poles and Fixtures

0.11% 0.09%
2.67%
2.31%
1.84%
1.86%
1.75%
2.29%

0.37%
033%
0.11%

2.67%
2.42%
1 .84%
2.23%
2.08%
2.40%

251%
1.91 %
1.78%
1.85%
1.74%
1.91%

0.37%
0.33%
0.09%

2.51%
2.00%
1.78%
222%
2.07%
2.00%

0.07%
-0.20%

0.09%
0.08%

-0.02%
0.26%

-0.08%
0.08%
0.09%
0.07%
0.10%

1 .64%
1 .99%
6.67%
2.21%
2.81%
1 .90%
1 .65%
2.72%
1.15%
2.30%
3.68%
3.82%
2.68%
155%
2.30%

1.61%
2.25%
9.26%
2.16%
1.97%
1.95%
1.61%
2.41%
1.15%
2.07%
5.59%
4.84%
2.15%
1.77%
2.22%

0.41 %
0.19%
0.43%
0.17%
0.21 %
0.06%
0.95%

-0.03%

1 .70%
2 . 3 3 %
9 . 2 6 %
2 . 5 7 %
2. 16%
2 . 3 8 %
1 .7B%
2.62%
1 .81 %
3 . 0 2 %
5 . 5 6 %
4 . 8 4 %
2.47%
1.85%
2 . 4 5 %

1 .57%
2. 19%
6 . 67%
2 . 29%
2 . 55%
1 .98%
1 .57%
2 . 63%
1 .be%
2 . 20%
3 . 68%
3 . 82%
2 . 34%
1 .72%
2 . 25%

0.34%
0.13%
0.05%

0.32%
0.08%
0.23%

0.13%
0.02%

0.17%
0.02%

2.69%
12.88%
4.83%
6.46%

356.00 Overhead Conductors and Devices
Total Transmission Plant

DISTRIBUTION PLANT
361 .00 Structures and Improvements
362.00 Station Equipment
363.00 Storage Battery Equipment
364.01 Poles, Towers and Fixtures - Wood
364.02 Poles, Towers and Fixtures - Steel
365.00 Overhead Conductors and Devices
366.00 Underground Conduit
367.00 Underground Conductors and Devices
368.00 Line Transformers
369.00 Services
370.01 Meters - Electronic
370.03 Meters - AMI
371 .00 Installations on Customers' Premises
373.00 Street Lighting and Signal Systems

Total Distribution Plant

GENERAL PLANT
Depreciable

390.00 Structures and Improvements
391 .CM Office Furn. and Equip. - Computer
397.00 Communication Equipment

Total Depreciable

2.19%
12.08%
_5.35%
6.30% 0.04%

2.32%
12.10%
5.35%
6.34%

2.52%
12.86%

4.83%
6.40% 0.06%
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Investment N€tSalvage TotalAowum Desaipiion

Prqgosed (at_12/31/2015)
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A R l Z O N A  p u e u c  S E R W C E  C O M PA N Y
Component Accrual Rates

Current: VG Procedure / RL Tedmique
Proposed: VG Procedure / RL Tedrnique

statement A

A C c=a»c E F s=E?Amol6z§ble
391 .FE Office Fum. and Equip. - Furniture
393.00 Stoves EqldpmeM
394.00 Tools, Shop and Garage EquipMent
395.00 Laboratory Equipment
398.00 Msceilaneous Equipment

Total Amorlizabls

Toni General Plant

TOTAL UTILITY

1- 20 Year1°\moftiza8on -r
<- 20 Year Amortization ->
+~» 20 YearAmortization ->
<- 20 Year Amortization ->
4- 24 YearAmortizartion _»
4.86% -

6.07%

2.42%

0.04%

0.03%

4.86%

6_11%

2.45%

<~ 20 Year Amortization ->
<- 20 Year Arnoftization ->
<- 20Year Amortization -»
+- 20 Year Amoltiz8tion -4
<- 24 Year Amortization ->
4.87% ~0.01% 4.88%

6.16% 0.04% 6.20%

2.80% 0.19% 2.99%
STEAM PRODUCTION (by Unit)
Cholla
311 .00 Structures and Improvements
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units

2.85%
3.56%
3.53%
2.55%
3.00%
3.36%

0.14%
0.25%
0.18%
0.14%
0.20%
0.22%

2.99%
3.81 %
3.71 %
2.69%
3.20%
3.58%

7.05%
7.02%
6.64%
6.10%
737%
6.90%

0.50%
0.57%
0.46%
0.43%
0.55%
0.54%

7.55%
7.59%
7.10%
6.53%
7.92%
7.44%

3.60%
4.22%
4.59%
3.65%
3.45%
4.22%

0.17%
0.26%
0.24%
0.19%
0.19%
0.25%

3.77%
4.48%
4.83%
3.84%
3.64%
4.47%

5.36%
6.04%
6.37%
548%
5.15%
6.02%

0.44%
0.65%
0.58%
0.48%
0.45%
0.61 %

5.80%
6.69%
6.95%
5.96%
5.60%
6.63%

2.t9%
3.40%
3.04%
2.16%
2.48%
3.15%

0.10%
0.25%
0.15%
0.12%
0.15%
0.21 %

2.29%
3.65%
3.19%
2.28%
2.63%
3.36%

702%
7.28%
6.72%
5.99%
7.24%
7.05%

0.46%
0.55%
0.39%
0.42%
0.52%
051%

7.48%
7.83%
7.11%
6.41%
.7.76%
7.56%

2.94%
3.32%
2.67%
2.96%
3.16%
3.12%

0.15%
0.25%
0.13%
0.18%
0.22%
0.20%

3.09%
3.57%
2.80%
3.t4%
3.38%
3.32%

7. 19%
7.27%
8.50%
7.29%
7.89%
7.31%

0.52%
0.60%
0.63%
0.47%
0.59%
0.56%

7.71%
7.87%
9.13%
7.78%
8.48%
7.87%

315.00 Accessory Electric Equipment
316.00 Miscellaneous Power Plant Equipment

Total Cholkl

Cholla l jnit 1
311 .00 Structures and Improvements
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units
315.00 Accessory Electric Equipment
316.00 Miscellaneous Power plant Equipment

Total Cholla Unit 1

Cholla Unit 3
311 .00 Structures and Improvements
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units
315.00 Accessory Electric Equipment
316.00 Miscellaneous Power Plant Equipment

Total Cholla Unit 3

J o l l a  C ommon
311 .00 Structures and Improvements
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units
315.00 Accessory Electric Equipment
316.00 Miscellaneous Power Plant Equipment

Total Cholla Common

Four Corners
311
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units
315.00 Accessory Electric Equipment
316.00 Miscellaneous Posner Plant Equipment

Total Four Corners

,OO Structures and Improvements 1.35%
0.85%
0.95%
1.40%

1.02/~»
0.94%

0.51%
0.37%
0.42%
0.56%

_.?9%
0.39%

1.86%
1.22%
1 .37%
1.96%

. 1.38% _
1.33%

2.36%
1.52%
1.60%
2.59%
2.30%_
1.69%

0.26%
0.26%
0.30%
0.39%
039%
0.28%

2.62%
1.78%
1.90%
2.98%
2.89%
1.97%

a
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Currern (at 12/31/2015) pmposqd (at 12/31/2015)
Investment Net Salv=age Toma: Investment NeftSalv T IAccount Description
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ARIZ ONA PUBLIC  SERVICE COM PANY
Component Accrual Rates

Current: VG Procedure / RL Technique
Proposed: VG Plucedure / RL Technique

Statement A

A B C D=a+c E F G=E+F
Four Comets Units 4-5
311 .00 Stwctules and Improvements
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units
315.00 Aw88-W Electric Equipment
316.00 Miscellaneous Power Plant Equipment

Tmi Four Comers Unfb 4-5

Four Comets Common
311 .00 Structures and Improvements
312.00 Boiler Plant Equipment 1
314.00 Turbogenerator Units
315.00 Accessory Electric Equipment
316.00 Miscellaneous Power Plant Equipment

Total Four Corners Common

0.98%
0.77%
0.92%
1.06%
954%
0.ao%

0.52%
0.36%
0.43%
0.57%
0.18%
0.38%

1.50%
1.13%
1.35%
1.63%
0.72%
1.18%

1 .75%
1 .40%
1.55%
2.12%
2.02%
1.50%

0.31%
0.24%
0.30%
0.41%
0.40%
0.26%

2.06%
154%
1 .so%
2.53%
2.42%_
1 .76%

2.23%
2.09%
1 .65%
2.39%
2.50%
2.21%

0.48%
0,49%
0.28%
0.53%
0.58%
0.50%

2.71%
2.58%
1.93%
2.92%
3.08%
2.71%

3.81%
3.44%
2.87%
3.98%
3.03%
3.50%

0. 16%
0.44%
0.27%
0.36%
0.34%
0.35%

3.97%
3.88%
3.14%
4.29%
297%
3.85%

3.34%
3.42%
2.71%
2.93%
3.75%
3.33%

0.24%
0.28%
0.20%
0.21%
0.29%
0.26%

3.58%
3.70%
2.91 %
3.14%
4.04%
3.59%

3.78%
3.52%
2.72%
3.06%
4.19%
3.49%

0.20%
0.19%
0.15%
0.17%
0.29%
0.19%

3.98%
3.71%
2.87%
3.23%
4.48%
3.68%

4.91%
3.41%
4.74%
4.55%

-5.80%
4.30%

0.88%
0.65%
0.88%
0,84%.
1.10%
0.80%

5.79%
4.06%
5.62%
5.39%

... 6.90%
5.10%

10.65%
8.89%
9.88%

12.68%
13.34%
10.17%

228%
1,97%
2.25%
2.76%
276%
2.23%

12.93%
10.86%
12.13%
15.44%
16.10%
12,40%

1.34%
1.50%
1.45%
1.19%
1.51 %
1.42%

0.01 %
0.05%
0.02%
0.01 %
0.04%
0.03%

1.35%
1.55%
1.47%
1.20%
1.55%
1.45%

1.64%
1.55%
1.64%
1.28%
1.92%
1.59%

0.01%
0.06%
0.03%
0.02%

9 8 %
0.03%

1.65%
1.61%
1.67%
1.30%
1.96%
1.82%

Navajo Units 1-3
311 .00 Structures and Improvements
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units
315.00 Accessory Electric Equipment
316.00 Miscellaneous Power Plant Equipment

Total Navajo Units 1-3

Ocotillo Units 1-2
311 .00 Structures and Improvements
312.00 Boiler Plant Equipment
314.00 Turbogenerator Units
315.00 Accessory Electric Equipment
316.00 Miscellaneous Power Plant Equipment

Total Ocotillo Units 1-2

NUCLEAR PRODUCTION (by Unit)
Palo Verde
321 .00 Structures and Improvements
322.00 Reactor Plant Equipment
323.00 Turbogenerator Units
324.00 Accessory Electric Equipment
325.00 Miscellaneous Power Plant Equipment

Total Palo Verde

Palo Verde Unit 1
321 .00 Structures and Improvements
322.00 Reactor Plant Equipment
323.00 Turbogenerator Units
324.00 Accessory Electric Equipment
325.00 Miscellaneous Posner Plant Equipment

Tool Pile Verde unit 1

par efue Unit 2
321 .00 StructuIes and Improvements
322.00 Reactor Plant Equipment
323.00 Turbogenerator Units
324.00 Accessory Electric Equipment
325.00 Miscellaneous Power Plant Equipment

Total Palo Verde Unit 2

1.13%
1.45%
1.41%
1.11%
1.29%
1.34%

0.04%
0.02%
0.01%
0.02%
0.03%

1.13%
1.49%
1.43%
1.12%
1.31%8
1.37%

1.15%
1.45%
1.58%
1.15%
1.30%
1.37%

0.02%
0.04%
0.01%
0.03%
0.02%

1.15%
1.47%
1.52%
1.16%
1.33%
1.39%

120%
1.52%
1.41%
1.25%
1.45%
1.41%

0.01 %
0.08%
0.01 %
0.01%
0.02%
0.05%

1.21%
1.60%
1.42%
1.26%
1.47%
1.46%

1.22%
1.66%
1.75%
1.30%
1 .45%
1.55%

0.01 %
0.05%
0.03%
0.01%
0.03%
0.04%

1.23%
1.71%
1.79%
1.31%
1.48%
1.59%
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Account Description
Qunent (of 12/31/2015)

Investment Net Salvage Total
Ploposed_(at12/31/2015)-

Investment Net Salvage Total

Attachment REW-2DR
t " "

1

s

E

I

A R I Z O N A  P U B L I C  S E R V I C E  C O M P A N Y
Component Accrual Rates

Current: VG Procedure / RL Technique
Proposed: VG Procedure / RL Technique

Statement A

A B c D=B+C E F G-E+F

1.22%
1.55%
1.48%
1.24%
1.36%
1.44%

0.05%
0.02%
0.01%
0.02%
0.03%

1.22%
1.61%
1.50%
1.25%
1.38%
1.47%

1.23%
1.59%
1.59%
1.30%

_1.41%
1.48%

0.01%
0.07%
0.01 %
0.02%
0.03%
0.05%

1 .24%
158%
1 .60%
132%
1 .44%
1 .53%

1.88%
2.01 %
1.45%

0.02%
0,03%
0.01%

1.71%
2.04%
1.46%

2.26%
2.99%
1 .74%

0.03%
0.03%
0.14%

2.29%
3.02%
1.88%

1 .43%
1 .69%

0.05%
0.02%

1.48%
171%

2£8%
2.26% 0.03%

2.38%
2.29%

1.30%
1.22%
2.15%
1.21%
1.64%
1.40%

0.02%
0.06%
0.04%
0.01 %
0.06%
0.04%

1.32%
1.28%
2.19%
1.22%
1.70%
1.44%

1.94%
1.71%
2.62%
1.77%
2.37%
2.04%

0.02%
0.30%
0.17%
0.02%
085%
0.06%

1.96%
2.01%
2.79%
1.79%
2.42%
2.1o%

5. 13%
0.90%

-0.25%
-0.28%
0.02%
0.70%

-O. 10%

-0.26%
-0.01 %
0.02%
0.01 %
0.02%

-0.03%
0.01 %

4.87%
0.89%

-0.23%
-0.27%
0.04%
0.67%

-0.09%

16.13%
24.09%
11.37%
18.97%
23.54%
24.08%
14.16%

0.81%
1.08%

-9.17%
0.95%
1.09%
1.28%
-6.05%

16.94%
25.17%

2.20%
19.92%
24.63%
25.36%

8.11%

Palo Vide Unit  .3
321 .00 Structures and Improvements
322.00 Reactor Plant Equipment.
323.00 Turbogenerator Units
324.00 Accessory Electric Equipment
325.00 Miscellaneous Power Plant Equipment

Tour Palo Verde Unit 3

Palo Verde Walter Redamatiog
321 .OO Structures and lmprmements
322.00 Reactor Plant Equipment
323.00 Turbogenerator Units
324.00 Accessory Electric Equipment
325.00 Miscellaneous Power Plant Equipment

Total Palo Verde Water Reclamation
Palo Verde Common
321.00 Structures and Improvements
322.00 Reactor Plant Equipment
323.00 Turbogenerator Units
324.00 Accessory Electric Equipment
325.00 Miscellaneous Power Plant Equipment

Total Palo Verde Common
OTHER PRQDUCTION (by Unit)
Douglas CT
341 .00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Douglas CT
Ocotil lo CT Units 1-2
341 .00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Pl nt Equipment __

Total Octillo CT Units 1-2
Redhawk CC Units 1-2
341 .00 Structures and Improvement
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Poirier Plant Equipment

Total Red hawk cc Units 1-2

4.19%
2.07%
0.73%
3.44%
1.60%
2.14%
1.91%

-0.20%
-0. 10%
-0.03%
-0.61 %
-0.06%
-0.09%
-0.23%

3.99%
1.97%
0.70%
2.83%
1.54%
2.05%
1.68%

5.50%
3.72%
5.41%
4.73%
4.84%
4.155%
5.07%

0.48%
0. 19%
0.70%
0.25%
0.27%
0.20%
0.48%

5.98%
3.91%
6.11 %
4.98%
5.11 %
4.38%
5.55%

3.13%
3.63%
3.11%
3.33%
3.11%
3.60%
3.27%

-0.12%
-0.18%
-0.08%
-0.83%
-0.10%
-0.18%
-0.56%

3.01%
3.45%
3.03%
2.50%
3.01%
3.42%
2.71%

4.00%
4.37%
3.97%
4.33%
3.97%
4.41 %
4.21 %

0.20%
0.23%
0.26%
-0.11 %
o. 19%
0.20%
0.02%

4.20%
4.60%
4.23%
4.22%
4.16%
4.61 %
4.23%

i
1
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Account Description
pmpasea (amz/31/2015)

Hwvestment Net So T I

Cun8nt (8112/31/2015) -»
lnvesunem Net sah49ge Tomas e r:

Attachment REW-2DR

AR I Z ONA PUBL I C  s E R v i c E  C OUPANY
Component Accrual Rates

Current VG Procedure / RL Technique
Proposed: VG Procedure / RL Technique

Statement A

A B c D=a+c E F G=E4F

4.60%
1.27%
0.71%
2.92%
0.55%
2.57%
2.16%

-0.22%
-0.03%
-0.03%
-0.19%
-0.01 %
_4.12%
-0.13%

4.38%
1 .24%
0.68%
2.73%
0.54%
2.45%
2.03%

4.20%
2.16%
4.09%
2.97%
4.08%
2.25%
3.40%

0.41%
0.13%
0.47%
0.15%
0.25%
0.11 as
0.27%

4.61%
2.29%
4.56%
3. 12%
4.33%
2.36%
3.87%

4.60%
1 .27%
0.45%
3.36%
0.45%
2.57%
1.46%

-0.22%
-0.03%
-0.02%
-0.52%
-0.01 %
-0.12%
-0. 12%

4.38%
1.24%
0.43%
2.84%
0.45%
2.45%
1.34%

4.20%
2.16%
4.10%
2.72%
4.12%

_2.25%
3.73%

0.41%
0.13%
0.50%
0.15%
0.25%
0._11 %
0.38%

4.61%
2.29%
4.60%
2.87%
4.37%
296%
4.11 %

2.85%
2.85%
2.85%

-0.14%
-0.14%
-0.14%

2.71 %
2.71%
2.71%

3.99%
3.01%
3.00%

0.20%
0.15%
0.16%

4.19%
3.16%
3.16%

2.85% 4.134% 2̀ 71 % 3.0i% 0.16% 3.23

3.36% -0.01 % 363% 3.5a% 0.28% 3.86%

3.33% 3.33% 353% 0.26% 3.79%

3.33%
3.33%
3.33%
3.33%

3.33%
3.33%
3.33%
3.33%

3.53%
8.53%
3.53%
3.53%

0.26%
026%
0.26%
0.26%

3.79%
3.79%
3. 79%
3. 79%

3.33% 3.33% 3.52% 0.24% 3.76%

3

Saguaro
341 .of Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime lliltawers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Saguaro

Saguaro CT Units 1-2
341 .of Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power plant Equipment

Total Saguaro CT Units 1-2

Saguaro cT Unit 3
341.00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346,00 Miscellaneous Power Plant Equipment

Total Saguaro CT Unit 3

Solar Units
341.00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
M500 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Solar Units

Chino Valley
341 .05 Structures and improvements
342.05 Fuel Holders, Products and Accessories
343.05 Prime Movers
344.05 Generators and Devices
345.05 Accessory Electric Equipment
346.05 Miscellaneous Power Plant Equipment

Tatar Chino Valley

Cotton Center
341 .as Structures and Improvements
342.05 Fuel Holders, Products and Accessories
343.05 Prirre Movers
344.05 Generators and Devices
345.05 Accessory Electric Equipment
346.05 Miscellaneous Power Plant Equipment

Total Cotton Center

3.33%
3.33%
3.33%
3.33%

3.33%
3.33%
3.33%
3.33%

3.52%
3.52%
3.52%
3.52%

024%
0.24%
0.24%
0.24%

3.76%
3.76%
3.76%
3.76%
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Account Description
Proposed (a 12/31/2015)

Investment NetS To~iai. ,n

__ Current (a112/3112015)_
lnvesunewt Net Salwage Total

Attachment REW-2DR

ARlZONA PUBLIC SERVICE COMPANY
Component Accrual Rates

Current: VG Procedure / RL Technique
Proposed: VG Procedure I RL Technique

Statement A

A B c D=E+C E F G=E+F

3.33% 3.33% 4.51% 0.52% 5.03%

3.33%
3.33%
3.33%
3.33%

3.33%
3.33%
3.33%
3.33%

4.51%
4.51%
4.51%
4.51%

0.52%
0.52%
0.52%
0.52%

5.03%
5.03%
5.03%
5.03%

3.33% 3.33% 3.48% 0.30% 3.78%

3.33%
3.33%
3.33%
3.33%

3.33%
3.33%
3.33%
3.33%

3.48%
3.48%
3.48%
3.48%

0.30%
0.30%
0.30%
0.30%

3.78%
378%
3.78%
3.78%

3.33% 3.33% 3.46% 0.36% 3.82%

3.33%
3.83%
3.33%
333%

3.33%
3.33%
3.33%
3.33%

3.46%
3.46%
3.46%
3.46%

0.36%
0.36%
0.36%
0.36%

3.82%
3.82%
3.82%
3.82%

3.33% 3.33% 3.51% 0.16% 3.67%

333%
3.33%
3.33%
3.33%

3.33%
3.33%
3.33%
3.33%

3.50%
3.48%
3.42%
3.50%

0.16%
0.16%
0.15%
0.16%

3.66%
3.64%

997%
3.66%

-3.55% 0.20% -3.35% 1.31% 0.03% 1.34%

3.93%
7.41%

-0.86%
-0.37%

3.07%
7.04%

3.44%
4.23%

0.08%
0.22%

3.52%
4.45%

4.65% -0.71 % 3.94% 3.59% 0.12% 3.71%

Dolelt Star
341.05 Structures and Improvement
342.05 Fuel Holders, Products and Accessories
343.05 Prime Movers
344.06 Generators and Devices
345.05 Accessory Electric Equipment
346.05 Miscellaneous Power Plant Equipment

TOhI Desert Star

Foouiills Units 1-2
341 .05 Structures and Improvements
342.05 Fuel Holders, Products and Accessories
343.05 Prime MOV€l8
344.05 Generators and Devices
345.05 Accessory Electric Equipment
346.05 Miscellaneous Power Plant Equipment

T0{3l Foothills Units 1-2

Gila Bend
341 .05 Structures and improvements
342.05 Fuel Holders, Products and Accessories
343.05 Prime Movers
344.05 Generators and Devices
345.05 Accessory Electric Equipment
346.05 Miscellaneous Power Plant Equipment

Total Gila Bend

Hyder Units 1-2
341 .05 Structures and Improvements
342.05 Fuel Holders, Products and Accessories
343.05 Prime Movers
344.05 Generators and Devices
345.05 Accessory Electric Equipment
348.05 Miscellaneous Power Plant Equipment

Total Hyder Units 1-2

Legacy Units
341.00 Structures and Improvements
342.00 Fuel Holders Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Eleetric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Legacy Units

Luke AFB
341.05 Structures and Improvements
342.05 Fuel Holders. Products and Accessories
343.05 Prime Movers
344.05 Generators and Devices
345.05 Accessory Electric Equipment
346.05 Miscellaneous Power Plant Equipment

Total Luke AFB

3.33% 3.33% 4.51% 0.54% 5.05%

3.33%
3.33%
3.33%
3.33%

3.33%
3.33%
3.33%
3.33%

4.51%
4.51%
4.51%
4.51%

0.54%
0.54%
0.54%
0.54%

5.05%
5.05%
5.05
5.05%
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Account Description

Current(at 12/31/2015) _ _ Proposed(at12/31/2015)
lnvesmwem Net Salvage Total lmmtanerrt naeasalv T I| -

Attachment REW-2DR

ARIZ ONA PUBLIC  SERVICE COM PANY
Component Accrue Rates

Cunem: VG Procedure / RL Technique
Pvuposed: VG Procedure / RL Technique

Statement A

A B c D=B4C E F G=E+F

3.33% 3.33% 3.53% 0.18% 3.71%

3.33%
3.33%

3.33%
3.33%

3.55%
354%

0.18%
0.18%

3.73%
3.72%

3.33% 3.33% 355% 0.18% s.7é%

3.33% 3.33% 3.52% 0.30% 3.82%

3.33%
3.33%
3.33%
3.33%

3.33%
3.33%
3.33%
3.33%

3.52%
3.52%
3.52%
3.52%

0.30%
0.30%
0.30%
o. 30%

3.82%
3.82%

292%
3.82%

2.06%
2.05%
2.04%
2.51 %
2.05%
2.49%
2.06%

-0.10%
-0.10%
-0.11%
-0.13%
-0.10%
-p.12%.
-0.11%

1.96%
1.95%
1.93%
2.38%
1.95%
2.37%
1.95%

2.49%
2.45%
2.34%
4.45%
2.41%
2.85%'_
2.44%

023%
0.12%
0.12%
0.22%
0.13%
0.15%
0.13%

2.72%
2.57%
2.46%
4.67%
2.54%
3.00%
2.57%

3.04%
3.67%
2.73%
3.33%
3.51 %
3.80%
3.18%

-0.15%
-0.17%
-009%
-0.36%
-0.15%
-0.17%
-0.24%

2.89%
3.50%
2.64%
2.97%
3.36%
3.63%
2.94%

3.39%
3.81 %
3.64%
3.88%
4.53%
4.45%.
3.84%

0.23%
0.19%
0.19%
0.03%
0.29%
0.23%
0.11%

3.62%
4.00%
3.83%
3.91 %
4.82%
4.68%
3.95%

5.00%
4.02%

-0.24%
-0.18%

4.76%
3.84%

4.03%
3.94%

0.19%
0.20%

4.22%
4.14%

Ruff T°l>¢
341 .05 Suudures and II1'\P1W@l1\8f1lS
342.05 Fuel Holders, Products and Accessories
343.05 Prime Movers
344.05 Generators and Devices
345.05 Accessory Electric Equipment
346.05 Miscellaneous Power Play Equipment

Total Roof Tops

Paloma
341 ,as Structures and improvements
342.05 Fuel Holders, Products and Accessories
343.05 Prime Movers
344.05 Generators and Devices
M505 Accessory Electric Equipment
346.05 Miscellaneous Power Plant Equipment

Total Paloma

Sundance
341 .00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Sun Dance

W est Phoenix
341.00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total W est Phoenix

W est Phoenix cc Units 1-3
341 .00 Structures and improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Toler W est Phoenix cc Unlb 1-3

W est Phoenix cc Unit 4
341 .of Structures and improvements
342.00 Fuel Holders, Produce and lilocessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Toler W est Phoenix cc Unit 4

4.08%
4,01 %
4.17%
4.07%

-0.65%
-0.15%
-0.18%
-0.48%

3.43%
3.86%
3.99%
3.59%

4.00%
5.21 %
4.82%
4.21 %

0.14%
0.35%
0.23%
0.19%

4.14%
5.56%
5.05%
4.40%

3.05%
2.98%
2.98%
3.07%
3.57%
3.72%
3.02%

-0.15%
-0.15%
-0.15%
-0.30%
-0.18%
-0.17%
-0.19%

2.90%
2.83%
2.83%
2.77%
3.39%
355%
2.83%

3.30%
3.21 %
3.21 %
3.80%
4.00%
4.50%
3.40%

0.17%
0.16%
0.02%
0.18%
0.20%
022%
0.08%

3.47%
3.37%
3.23%
3.98%
4.20%
4.72%
3.48%
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Account Description
Current (at 1?/31 I2015)

investment Net Salvage Total
Proposed (at 12/31/2015)

Investment Net Salvage Total

Attachment REW-2DR

l

ARIZ ONA PUBLIC  SERVICE COM PANY
Component Accrual Rates

Current: VG Procedure / RL Technique
Proposed: VG Procedure / RL Technique

Statement A

A B c l:>=a+c E F G=E+F

2.92% -0.15% 2.77% 3.48% 0.18% 3.66%

3.01 %
2.97%
2.91%
3.40%
2.98%

-0.08%
-0.19%
-0.15%
-0.17%
-0.15%

2.93%
2.78%
2.76%
3.23%
2.83%

3.53%
3.76%
3.52%
4.12%
3.67%

0.20%
-0.09%
0.19%
0.22%
0.03%

3.73%
3.G7%
3.71%
4.s4°4
3.70%

3.80%
0.61 %
1.00%
2.25%
0.95%
3.25%
1.62%

-0. 19%
;0.oa%
-0.03%
-0.21 %
-0.04%
-0. 16%
-0. 10%

3.61 °/>
0.58%
0.97%
2.04%
0.91 %
3.09%
1.52%

6.05%
3.36%
5.03%
4.80%
2.61%
3.52%
4.86%

0.46%
0.17%
0.49%
0.29%
0.13%
0.26%
0.40%

6.51%
3.53%
5.52%
5.09%
2.74%
3.78%
5.26%

2.76% -0.12% 2.64% 2.44% 0.24% 2.68%

2.76% -0.12% 2.64% 2.44% 0.24% - 268%

2.41%
0.90%
2.54%
1 .29%
1.15%
1.82%
2.26%

-0.09%
-0.04%
-0.13%
-0.24%
-0.05%
-0.09%
-0.13%

2.32%
0.86%
2.41 %
1.05%
1.10%
1 .73%
2.13%

4.70%
1.86%
2.98%
3.36%
2.94%
2.88%
3.06%

0.29%
0.10%
0.19%
0.21 %
0.27%
0.15%
0.19%

4.99%
1 .96%
3.17%
3.57%
3.21 %
3.03%
3.25%

2.29%
0.11%

-0.09%
1.27%
0.75%
L11%
0.80%

-008% 0.31%
0.08%
0.44%
0.21%
0.27%
0.12%
0.28%

5.30%
1 .50%
3.24%
3.57%
3.11%
2.50%
3.40%

-0.24%
4.03%
-0.06%
-0.09%

2.21%
0.11%

-0.09%
1.03%
0.72%
1.05%
0.71%

4.99%
1.42%
2.80%
3.36%
2.84%
2.38%
3.12%

W est phwwm cc una 5
341.00 Suuekxnas and Improvements
342.00 Fuel Hddas, pwduas and Accessories
343.00 Pri1ne Movers
344.00 Generators and Devices
345.00 rlicoessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total W est Phoenix ac Unit 5

West Phoenix CT Units 1-2
341.00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total West Phoenix CT Units 1-2

W est Phoenix Common
341 .00 Structures and Improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total W est Phoenix Common

Yucca
341 .00 Structures and improvements
342.00 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Yucca

Yucca cT Units 1-4
341 .00 Structures and Improvements
M200 Fuel Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Yucca CT Units 1-4

Yucca CT Units 5-6
341 .00 Structures and lmprovemerrts
342.00 Fun Holders, Products and Accessories
343.00 Prime Movers
344.00 Generators and Devices
345.00 Accessory Electric Equipment
346.00 Miscellaneous Power Plant Equipment

Total Yucca CT Units 5-6

2.97%
2.97%
2.97%
2.97%
2.97%
2.97%
2.97%

-0.15%
~0.15%
-0.15%
-0.15%
-0.15%
-0.15%
-0.15%

2.82%
2.82%
2.82%
2.82%
2.82%
2.82%
2.82%

3.29%
3.01 %
3.01 %
3.14%
3.41 %
3.70%
3.03%

0.17%
0.15%
0.15%
0.1B%
0.23%
0.19%
0.15%

3.46%
3.16%
3.16%
3.30%
3.64%

8.89%
318%
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Final
Retirements

Estimated
CostUnit

Accrual
Rate

Trended
Cost

Cost per
kW

Inflation
Rate

Year of
Study

Year
Spent

Owned MW
Capacity

Distributed
Cost

Attachment REW-2DR

I
1

ARIZONA PUBLIC SERVICE COMPANY
Dismantlement Costs
Steam Production

Statement G

A B C D E F G H I J=l/E

Chgfla
1

3

C

116
271

95
95

$ 11,038,863
25,777,386

$ 2015
2015
2015

2.00%
2.00%
2.00%

2025
2025
2025

8.5%
7. 1 %
7.4%
7.4%387 95

Allocated to Common:
AllDca'!ed to Units:

$ 3s,81i,249
8,548,157

s 28,253,062

$

121,979,508
341,739,645
140,252,275
B03,971 ,528

s 8,471,615
19,791,447
8,548,187

s as,e11,249

s 10,326,852
24, 125,883
10,420,192

s 44,872,707

Four Comers
4-5
C

970 93 $ 2015
2015

2.00%
2.00%

2038
2038

970 go

$ 90,078,373
5,528,11B

$ 95,606,491 $

689,543,884
75,337,177

764,881,061

$ 142,044,521
81717,285

s 1sa,7s1,ao5

20.6%
11.8%
191%

Navajo
1 -3
C

315 36 $ 11,455,480 s 263,736,596 2o15 2,00°/a 2026 $ 14,244,893 5.4%

315 36 $ 11,456,480 $ 263,736,596 $ 14,244,693 5.4%

Dqotillo
1~2
C

220 5 3 $ 11,722,250 $ 58,805,570 2013 200% 2018 $ 12,942,311 220%

220 53 $ 11,722,250 $ 58,805,570 $ 12,942,311 22.0%

19
17
11
as
32
16

185
185
185
185
185
185

s 3,515,G00
3,145,000
2,035,000
8,475,000
5,920,000
21960,000

$ $ 5,999,706
4,959,348
3,473,514

11,273,132
10,513,001
5,052,384

7.6%
6.7%

11.9%
8.8%

10_7%
4.4%

Solar $ites
Chino Valley
Cotton Center
Desart Star
Foo1.hi\\s
Gila Bend
Hyder
Legacy
Luke AFB
Roof Tops
Paloma

11 185 2,035,099

2015
2015
2015
2015
2015
2015
2015
2015
2015
2015

2.00%
2.00%
2.00%
2.00%
2.00%
2.00%
2.00%
2.00%
2.00%
2.00%

2042
2038
2042
2043
2044
2042
20a7
2038
2042
2041

3,208,990 12.2%

17
158

185
185 $

3,145,000
29,230,000 $

79,403,982
741088,037
29,114,172

127,902,337
97,978,213

114,867,331
13,297,553
26,315,221
56,842,691
59,B78,043

679,586,680 s
5,262,900

49,742,974
8.8%
7.3%
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Attachment REW-2DR

NALYSIS

INTRODUCTION
This section provides an explanation of the supporting schedules developed in the
APS depreciation study to estimate appropriate projection curves, projection lives
and net salvage statistics for each rate category. The form and content of the
schedules developed for a 1 account depend upon the method of analyNs adopted
for the category.

This section also includes an example of the supporting schedules developed
for Account 367.00 - UG Conductors and Devices. Documentation .for all other
plant accounts is contained in the study work papers. Supporting schedules de-
veloped in the APS study include :

Schedule A ._ Generation Arrangement,

Schedule B ._ Age Distribution,

Schedule C __ Plant History;

Schedule D __ Actuarial Life Analysis;

Schedule E - Graphics Analysis, and

Schedule F - Historical Net Salvage Analysis.

The format and content of these schedules are briefly described below.

SCHEDULE A GENERATION ARRANGEMENT
The purpose of this schedule is to obtain appropriate weighted-average life statis-
tics for a rate category. A weighted-average remaining-life is the sum of Column
H divided by the sum of Column I. A weighted average life is the sum of Column
C divided by the sum of Column I.

It should be noted that the generation arrangement does not include parameters
for net salvage. Computed Net Plant (Column C) and Accruals (Column I) must
be adjusted for net salvage to obtain a correct measurement of theoretical reserves
and annualized depreciation accruals.

The following table provides a description of each column in the generation
arrangement.

A
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Table 3. Generation Arrangement

SCHEOULE B - AGE DISTRIBUTION
This schedule provides the age distribution and realized life of surviving plant
shown in Column C of the Generation Arrangement (Schedule A), The format of
the schedule depends upon the availability of either aged or unpaged data. Derived
additions for vintage years older than the earliest activity year in an account for
unpaged data are obtained from the age distribution of surviving plant at the begin-
ning of the earliest activity year. The amount surviving from these vintages is
shown in Column D. The realized life (Column G) is derived from the dollar years
of seMce provided by a vintage over the period of years the vintage has been in
service. Plant additions for vintages older than the earliest activity year in an ac-
count are represented by the opening balances shown in Column D.

The computed proportion surviving (Column D) for unpaged data is derived
from a computed mortality analysis. The average service life displayed in the title
block is the life statistic derived for the most recent activity year, given the de-
rived age distribution at the start of the year and the specified retirement disper-
sion. The realized life (Column F) is obtained by finding the slope of an SC re~
tirement dispersion, which connects the computed survivors of a vintage (ColUmn
E) to the recorded vintage addition (Column B). The realized life is the area
bounded by the SC dispersion, the computed proportion surviving and the age of

the vintage.

PAGE 92

- TitleColumn Description

VintageA Vintage or placeman year of surfing plant.

B Age Age of surviving plant at beginning of study year,

C Actual dollar amount of smviving plant.Surviving Plant

D Average Life Estimated average life of edi vintage. This statistic is the
sum of the realized life and the unrealized life, which is the
product of the remaining life (ColumnE) and the theoretical
piuportion surviving.

Remaining LifeE Estimated remaining life of each vintage.

F net Plant Ratio Theoretical net plant ratio of each vintage.

Allocation FactorG A pivotal ratio which determines the amortization period of
the difference between the recorded and computed reserve.

H Computed Net Plant Plant in service less theoretical reserve for each vintage.

AccrualI Ratio of computed net plant (Column H) and remaining life

(Column E).

Attachment REW-2DR
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E
11

SCHEDULE c - PLANT HlSTORY
An Unadjusted Plant History schedule provides a summary of recorded plant data
extracted from the continuing property records maintained by the Company. Ac-
tivity year total amounts shown on this schedule for aged data are obtained from a
historical arrangement of the database in which all plant accounting transactions
are identified by vintage and activity year. Activity year totals for unpaged data are
obtained from a transaction tile without vintage identif ication. Information dis-
played in the unadjusted plant history is consistent with regulated investments re-
ported internally by the Company,

An Adjusted Plant History schedule provides a summary of recorded plant data
extracted from the continuing property records maintained by the Company with
sales, transfers, arid adjustments appropriately aged for depreciation study purpos-
es. Activity year total amounts shown on this schedule for aged data are obtained
Hom a historical arrangement of the data base in which all plant accounting trans-
actions are identified by vintage and activity year. Ageing of adjusting transac-
tions is achieved using transaction codes that identify an adjusting year associated
with the dollar amount of a transaction. Adjusting transactions processed in the
adjusted plant history are not aged in the Company's records or in the unadjusted
plant history.

SCHEDULE D - ACTUARIAL LIFE ANALYSIS
These schedules provide a summary of the dispersion and life indications obtained
from an actuarial life analysis for a specified placement band. The observation
band (Column A) is specified to produce a rolling-band, shrinking-band, or pro-
gressive-band analysis depending upon the movement of the end points of the
band. The degree of censoring (or point of truncation) of the observed life table is
shown in Column B for each observation band. The estimated average service life,
best 'fitting Iowa dispersion, and a statistical measure of the goodness of fit are
shown for each degree polynomial (First, Second, and Third) fitted to the estimat-
ed hazard rates. Options available in the analysis include the wider and location of
both the placement and observation bands; the interval of years included in a se-
lected rolling, shrinking, or progressive band analysis, the estimator of the hazard
rate (actuarial, conditions proportion retired, or maximum likelihood), the ele-
ments to include on the diagonal of a weight matrix (exposures, inverse of age,
inverse of variance, or unweighed), and the age at Which an observed life table is
truncated.

1
Estimated projection lives (Columns C, F, and I) are flagged with an asterisk if

negative hazard rates are indicated by the fitted polynomial. All negative hazard
rates are set equal to zero in the calculation of the graduated survivor curve. The
Conformance Index (Columns E, H, and K) is the square root of the mean sum~

.
I
i

i
I

E
I

I
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Attachment REW-2DR

of-squared differences between the graduated survivor curve and the best fitting
Iowa curve. A Conformance Index of zero would indicate a perfect fit.

SCHENULE E - GRAPHlCS ANALYSIS
This schedule provides a graphics plot of a) the observed proportion surviving for
a selected placement and observation band; b) the statistically best fitting Iowa
dispersion and derived average service life, and c) the projection curve and projec-
tion life selected to describe future forces of mortality.

The graphics analysis also provides a plot of the observed hazard rates and
graduated hazard function for a selected placement and observation band. The es-
timator of the hazard rates and weighting used in fitting orthogonal polynomials to
the observed data are displayed in the title block of the displayed graph.

SCHEDULE F HISTORICAL NET SALVAGE ANALYSIS
This schedule provides a moving average analysis of the ratio of realized net sal-
vage (Column 1) to the associated retirements (Column B). The schedule also pro-
vides a moving average analysis of the components of net salvage related to re-
tirements. The ratio of gross salvage to retirements is shown in Column D and the
ratio of cost of removal to retirements is shown in Column G.
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ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant .
Account: as1.00 UG Conductors and Devices

Dispelsipn: 40 - L1
Procedure: Vintage Group

Schedule A
Page 1 of 2

A

2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1919

B D

40.00
G

1.0000
1.0000
1.0000
1;oooo

0.5
1.5
2.5
3.5
4.5
5.5
6.5
1.5
8.5
9.5

10.5
11.5
12.5
13.5
14.5
15.5
16.5
17.5
18.5
19.5
20.5
21 .5
22.5
23.5
24.5
25.5
28.5
27.5
28.5
29.5
30.5
31.5
32.5
33.5
34.5
35.5
36.5

c
91,359,584
65,956,784
45,289,616
52,887,171
48,027,742
544141,429
52,324,833
91,168,473

117,968,836
112,039,137
86,507,732
64,161,451
56,481,107
57,225,087
69,442,379
59,803,506
53,110,336
64,216,421
42,513,091
41,758,299
30,953,517
26,193,832
29,027,921
37,313,721
22,660,981
37,571,415
27,832,508
17,182,891
11,730,861
7,564,173

12,323,550
7,982,701
4,470,318
4,393,975
6,976.922
4,350,882
2,285,065

40.00
40.00
40.00
40.01
39.99
4-0.02
39.98
39.99
39.92
40.00
39.95
40.03
39.98
40.09
39.93
40.01
40.38
40.34
40.23
38.37
40.20
40.36
40.32
40.14
3 9 . 8
38.81
36.48
35.85
34.92
36.72
36.59
37.33
37.08
37.19
36.43
34.72

E

39.53
38.60
a7.e9
ae.ao
35.93
35.08
34.27
33.47
32.71
31;98
31 .27
30.60
29.95
29.33
28.75
28.19
27.66
27.15
26.67
26.21
25.17
25.35
24.94
24.54
24.15
23.77
23.39
23.01
22.64
22.28
21.92
21 .57
21 .22
20.87
20.53
20.19
19.86

F

0.9882
0.9650
0.9421
0.9199
0.8981
0.8773
0.8563
0.8374
0.8180
0.8009
0.7818
0.7658
0.7482
0.7338
0.7171
0.7060
0.0913
0.6725
0.6512
0.6516
0.8716
0.6305
0.6179
0.G087
0.8017
0.6010
0.6027
0.6309
0.6352
0.6380
0.5970
0.5894
0.5683
0.5699
0.5520
0.5543
0.5720

1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1 .0000
1.0000
1.0000
1 .0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000
1 .0000
1.0000

H==C'PG

90,284,635
63,646,093
42,668,762
48,445,928
43,132,417
47,498,016
44,803,884
76,340,889
98,504,072
89,734,834
67,633,119
49,132,981
42,258,662
41,992,383
49,799,838
42,221 ,256
36,713,984
43,183,703
28,109,982
27,207,896
20,788,738
18,516,069
17,935,635
22,711,780
18,635,939
22,581,910
18,774,059
10,840,774
7,451,747
4,825,990
7,356,545
4,704,741
2,540,477
2,473,195
3,851,383
2,411,775
1,307,001

l=H/E

2.283.973
1,648,846
1,132,127
1,316,538
1,200,488
1,353,823
1,307,547
2,280,634
2,950,299
2,806,390
2,162,861
1,605,902
1,410,968
1,431,500
1,732,281
1,497,744
1,327,395
1 ,590,368
1,058,931
1,037,991

806,642
e51,54a
719,143
925,411
564,592
950,145
717,232
471,075
329,090
216,616
335,613
218,164
119,747
118,503
1a7,eoo
119,434

e5,ao5
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ARIZONA PUBLIC SERVICE COMPANY
Schedule A
Page 2 of 2

Dlstributlon Plant
Account: 367.00 UG Conductors and Devices

Dlspelslon: 40 - LI
Procedure: V'lfluI9° Group

Gol~1a1'atlon

B D

36.10
35.82
37.12
36.45
35.56

E

19.53
19.21
18.89
18.58
18.21

F

0.5411
0.5354

G
1.0000
1.0000
1.0000
1.0000
1.0000

31.18
34.90
31 .90
42.99
39.80
44.89
48.49
45.48

17.95
17.65
17.35
17.06
18.77
18.48
16.19
15.91
15.63
15.35

i 15.08
14.81

0.5090
0.5097
0.5137
0.4830
0.5058
0.5440
0.3968
0.4234
0.3687
0.3389
0.3498
0.3312
0.3483
0.3514
0.4904
0.3098
0.3590
0.3170
0.2596
0.7667

1 .0000
1 .0000
1 .0000
1.0000
1 .0000
1.0000
1 .0000
1 .0000
1 .0000
1 .0000
1 .0000
1 .0000
1 .0000
1.0000
1.0000
1 .0000
1 .0000

H=C"F*G
1,512,839

960,724
752,117

1 ,100,976
569,166
550.200
618.891
348.200

1,412,522
392,324
709,098
928,129
271 ,938
456,862
448,167
105,970

550
775,214
17,197
12,446

403,174
$1,262,362,572

l=H/E
77,446
50,009
a9,a12
59,267
31,161
30,638
34,772
20,064
82,804
23,401
43,037
57,325
17.094
29,231
29,190

7,027
37

53,300
1,204

904
30,418

$41l386,104

A

1978
1977
1976
1975
1974
1973
1972
1971
1970
1969
1968
1967
1966
1965
1964
1963
1962
1961
1960
1958
1956
TohM

37.5
38.5
39.5
40.5
41.5
42.5
43.5
44.5
45.5
46.5
47.5
48.5
49.5
50.5
51 .5
52.5
53.5
54.5
55.5
57.5
_59.5
13.0

c
2,795.a01
1,791,1e0
1,477,e4=0
2,160,022
1,107,952
1,139,154
1,213,620

640 , 087
3,559,841

926 , 575
1,923,248
2,779,657

777, 402
1,379,371
1,286,584

301 ,588
1 , 121

2,502,019
47 , 899
39 , 261

1,552,939
$1 ,646,381,070

47 . 19
44.08
42.92
30.20
46 . 94
39.78
43.41
51.05
39.80

14.54
14.28
13.76
13,25
30.52
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Amount
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A R I Z O N A  P U B L I C  S E R V I C E  C O M P A N Y
Distr ibution Plant

Account :  367 . 00  UG Conductor s  and  Devi ces

Schedule B
P a ge  1 of 2

I Ag; Dlstdbution

f

A

2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1988
1985
1984
1983
1982
1981
1980
1979
1978

B D F=eac+nl
0.5
1.5
2.5
3.5
4.5
5.5
6.5
7.5
8.5
9.5
10.5
11.5
12.5
13.5
14.5
15.5
16.5
17.5
18.5
19.5
20.5
21 .5
22.5
23.5
24.5
25.5
26.5
21.5
28.5
29.5
30.5
31 .5
32.5
33.5
34.5
35.5
36.5
37.5

C

91,359,584
e5,srr9,e-42
45,438,007
52,989,093
48,431208
M.891,190
52,776,797
93,137,353

120,914,282
116,078,372
88,986,954
66,598,425
58,501,475
60,105,727
72,627,404
64,165,335
57,265,024
67,935,430
45,960,570
46,166,607
39,198,296
30,532,870
32,818,292
44,555,099
28,788,635
52,677,451
44,455,312
40,865,800
30,924,071
21,795,900
24,808,329
17,735,429
8,745,998
9,391 ,181

13,919,669
10,300,233
6,639,570
6,975,826

E

91 ,ase,sa4
65,955,784
45,289,616
52,687,171
48,021,142
54,141,429
52,324,833
91,168,473

117,968,836
112,039,137
86,507,732
64,161,451
56,481,107
57,225,087
69,442,379
59,803,506
53,110,336
64,216,421
42,513,091
41 ,758,299
30,953,517
26,193,832
29,027,921
37,313,721
22,660,981
37,571,415
27,832,508
17,182,891
11 ,730,661
7,564,173

12,323,550
7,982,701
4,470,318
4,393,975
6,976,922
4,350,962
2,285,065
2,795,801

1.0000
0.9997
0.9967
0.99as
0.9917
0.9863
0.9914
0.9789
0.9756
0.9652
0.9721
0.9634
0.9655
0.9521
0.9561
0.9320
0.9274
0.9453
0.9250
0,9045
0.7897
0.8579
0.8845
0.8375
0.7872
0.7132
0.6261
0.4205
0.3793
0.3470
0.4968
0.4501
0.5111
0.4679
0.5012
0.4224
0.3442
0.4008

G
0.5000
1 .4998
2.4983
3.4928
4.4853
5.4565
6.4643
7.3980
8.3781
9.2779
10.3059
11.2071
12.2177
13.0859
14.1077
14.8462
15.8105
17.0451
17.8555
18.5822
17.5426
20.1710
21 .1142
21 .8334
22.3931
22.5244
22.4937
20.8524
20.8919
20.6170
23.0497
23.5351
24.8723
25.1983
25.8700
25.6521
24.4721
28.3549

1
1

I
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Derived
. .

1971
Opening
Balance

Experience to 12/31/2015

Amount Pmpoftion Realized
Surviving Sua'vMng LAB

Age as orf
12/31/2015Vmtase

Attachment REW-2DR
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ARIZONA PUBLIC SERVICE COMPANY
Disrtdbution Plant

Account: 367.00 UG Cooduaon and Devices

ScheduleB
P8Q920f2

Are Distribution

A B

38.5

C
4,440,551
3,277,478
5,492.574
2,968,554
2,820,657
3,877,951
2,578,831

D E

1,791,160
1,477,640
2,160,622
1,107,952
1,139,154
1 ,213,620

e40 , 087
3,559,841

926, 575
1 .923.24a
2,779,557

117 , 402
1 ,379.371
1 ,286,584

301 ,588
1 ,121

2,502,019
47 , 899

F=E/(C+Dl

39,281

1977
1976
1975
1974
1973
1972
1 9 7 1
1970
1969
1 9 6 8
1967
1956
1965
1964
1963
1962
1961
1960
1959
1958
1957
1956
1955
1954
1953
1952
1951
1 9 5 0
1946
1 9 4 0
T044

39.5
4 0 . 5
41 .5
42 . 5
43 . 5
4 4 . 5
4 5 . 5
46 . 5
47 . 5
48 . 5
4 9 . 5
50.5
51 .5
52.5
53.5
54.5
55.5
56.5
57.5
55.5
59 . 5
50.5
61 .5
52 . 5
63.5
54 . 5
55.5
69.5
75.5
13.0

7,023,065
1,968,869
3,241,505
3,838,902
1,378,728
2,643,892
3,507,482
1 .017,190

128,232
6,995,617

264,023
93,968

190,948
G7,204

4,023,015
122,718
19,062
15,400
14,699
4,289

10,233
8,447
4.926

$35,582,414 $1,646,381,070

1 ,552,939

0 . 4034
0 . 4 5 0 8
0 . 3 9 3 3
0 . 3732
0 . 4 0 3 9
0 . 3 1 3 0
0 . 2 4 8 2
0 , 5 0 6 9
0 . 4 7 0 6
0 . 5933
0. 7241
0 . 5639
0 . 5217
0 . 3668
0 . 2965
0 . 0087
0 . 3577
0. 1814
0 . 0000
0 . 2056
0 . 0000
0 . 3860
0 . 0 0 0 0
0 . 0000
0 . 0000
0 . 0000
0 . 0000
0 . 0000
0 . 0000
0 . 0000
0.8677

G
2 6 . 5 6 1 4
2 8 . 3 3 3 9
2 8 . 1 2 0 6
2 7 . 6 7 0 6
2 9 . 1 1 9 4
2 7 . 8 4 7 7
2 5 . 2 4 0 0
36 . 7048
3 3 . 6 7 1 0
3 9 . 1 0 9 0
4 3 . 2 4 1 7
4 0 . 5 4 7 0
4 2 . 5 6 1 0
39 . 7381
38 . 8569
2 6 . 4 0 0 0
4 3 . 3 9 2 7
36 . 4654
30 . 4671
4 0 . 5 4 0 3
2 8 . 9 3 7 9
4 8 . 5 7 7 2
3 3 . 2 0 9 3
31 .2236
3 4 . 1 0 0 3
3 3 . 4 8 5 9
35 . 0181
4 4 . 0 0 0 0
4 8 . 0 0 0 0
4 2 . 7 3 8 9

9,860,892,830

I

E
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ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant
Account: 367.00 UG Conductors and Devices

Schedule C
Page 1  M 2

unauguma pram HMM

D E

taG
135
223
338

6,573
(182)

27
(711 ,901 )

100,773
(819,083)

11,977
(102,165)
1,230,377
(242,515)

(35,194)
(25,026,623)

(323,901)
385,837

A

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

19a2

1983

19a4

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

B

11 .2a4,a59

16,462,344

21 ,921 .916

27,711 .235

34,244,111

38,289,895

43,075,440

50,695,839

56,807,229

68,793,348

80,464,517

93,859,475

106,256,805

118,309,340

141542,097

169,174,384

200,665,150

239,707,730

282,868,992

322,207,369

368,116,099

387,834,225

399,092,424

419,247,265

444,033,733

477,959,432

521,414,806

558,434,855

604,215,067

652,014,675

704,764,435

745,767,195

802,022,355

849,934,501

908,890,373

993,828,785

1,109,082,836

1 ,234,824,oeo

1 ,320,458,614

1,371,419,778

C

5.227.485
5,526,788
s,as9,426
e,eos,4s5
4,188,a77
4,s04,54a
7,682,950
6,255,514

12,165,882
11,925,816
13,706,676
12,677,752
12,220,041
24,564,892
28,119,927
33,086,796
40,442,295
44,562,290
39,930,190
48,232,643
26,258,331
43,961 ,641
32,825,279
30,533,944
39,423,523
46,015,566
45,962,909
67,536,428
57,369,075
63,360,845
51,081,906
69,400,154
60,001,037
74,271,162
91,985,491

123,918,259
184150,439
94,814,104
62,492252
58.927,725

167,216
110,107
72,619

143,093
119,194
e2,es1

144,341
180,100
261,221
311,535
280,423
167,539
620,234
588,413
776,947

1 ,411,693
1 ,298,863
1,822,189
2,081,398
6,505,011
7,676,820

12,346,537
6,133,313
5,497,824
2,560,192
8,905,235

21,756,216
9,569,466

10,611,085
10,079,147
13,144,993
12,088,891
15,315,290
7,426,563
8,664,838

10,281,509
9,083,916

11 ,13a,105
7,660,141

(37,625)

379,484
429

1,872,293

(95.633)
202,017
21,140

F$+C-D+E

1e,4s2,a44
21 ,921 ,916
21,711 ,235
34,244,111
38,289,895
43,075,440
50,695,839
56,807,229
68,793,348
80,464,517
93,859,475

106,256,805
118,309,340
141,542,097
169, 174,384
200,665,150
239,707,730
282,868,992
322,207,369
368, 116,099
387,834,225
399,092,424
419,247,265
444,033,733
477,959,432
521 ,414,808
558,434,855
604,215,087
652,014,675
704,764,435
745,767,195
802,022,355
849,934,501
908,890,373
993,828,785

1,109,082,836
1,234,824,060
1,320,458,614
1,371,419,778
1 ,422,708,502

E
i
1
83
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Ending
BalanceRetirementsAdditionsYear

Sales, Transfers
8i Adjustments

Beginning
Balance

Attachment REW-2DR

ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant
Account: 367.00 UG Conductors and Devlces

Schedule c
Page 2 of 2

Unadjusted Plant History

A
2011
2012
2013
2014
2015

B

1,422,108,502
1,456,977,858
1,494,652,901
1,541,977,778
1,587,078,882

C

43,524,346
47,222,515
53,780,829
54,477,481
59,029,324

D

9,210,495
9,583,537
6,521,014
8,392,283
9,727,135

E
(44,497)

ae,oe1
115.062

(984,094)

F=B+C-D+E

1,456,977,856
1,4-94,652,Q01
1 ,541 ,977,778
1,587,078,882
1 ,e46,s81 ,070

I
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Sales, Transfers
& Adjus'l\'h9f\1s

Beginning
Bedanee Rewements

End Mg
Balance1°ldditiaf1sYear

Attachment REW-2DR
r

l

1

ARIZONA PUBLIC SERWCE COM PANY
Distribution Plant

Account: 367.00 UG Conductors and Devlces

Schedule c
Page 1 Off 2

Adiuatsd PhaN History

D E

196
135
223
338

6,573
(182)

27
(711 ,901 )

100,773
(819,083)

11,977
(102,165)
1,230,377
(242,515)

(35,194)
(25.026,823)

(323,901)
a85,as1

A
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
20~0
2001
2002
2003
2oo4
2005
2006
2007
zoos
zoos
2010

B

11 ,oak ,927
16,309,412
22,364,009
29,2017758
34,570,317
38,283,034
43,032,035
48,506,123
57,897,178
69,148,876
81258.911
94, 123,362

106,549,356
119,426,669
140,059,423
164,204,421
196,355,516
227,848,755
269,780,732
319,020,051
363,634,302
393,861,799
399,777,881
419.929561
444,726,750
478,434,821
522,041 ,255
559,063,877
604,936,237
652,643,637
706, 127, 173
768,404,745
815,114,212
850,997,147
912,087,356
993,427,747

1 ,100,907,095
1,213,357,206
1297297,252
1,338,542,981

C

5,227,485
6,221,813
6,947,551
5,440,303
3,856,115
4,856,897
5,547,742
9,535,737

11 .4a1 ,460
12,365,001
13,178,167
12,706,417
13,043,237
21,961,759
24,635,568
33,744,143
32,889,905
43,251,756
49,842,853
48,937,808
36,843,350
3B,618,248
32,821 ,128
30,543,844
a9-,05,414
46,165,701
45,9630007
87,627,089
57,268,388
64,094,317
72,356,098
59,854,232
57,994,724
66,443,756
88,711,500

115,778,603
120,859,815

93,119,595
52,776,797
54,761,885

167116
109,802
71,744

14a,asaa
1oa,as2
73,789

144,905
180,100
261,538
311 ,535
280,423
165,751
617,304
591,343
773,965

1,408,643
1,217,615
1 ,833,911
2,081,042
6,580,559
7,675,544

12,345,547
6,132,492
5,497,343
2,559,267
8,902,760

21,754.729
9.560.988

10,610,781
10,078,436
13,144,764
12,111,789
15,353,546
7,750,593
8,299,685

10,261,509
9,083,916

11,733,105
7,660,141

(37,625)

379,484
429

1,871,806

195.833)
202,017
21,140

F=B+C-D+E

16,309,412
22,364,009
28,201,758
34,570,317
38.28a,084
4a,oa2,0a5
48,506,123
57,897,178
69,148,876
81258,911
94,123,362

108,549,356
119,426,869
140,059,423
164,204,421
196,355,516
227,848,755
269,780,732
319,020,051
363,634,302
393,881,799
399,777,881
419,929,561
444,726,750
478,434,821
522,041 ,255
559,068,877
604,936,237
852,043,837
706,127,173
768,404,745
815,114,212
860,997,147
912,087,356
993,427,747

1,100,907,095
1,213,357,206
1297,297,252
1,338,542,961
1385,665,846

'Q3

r
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Year

Ending
Balance

Beginning
Balance RetirementsAdditions

Sales, Transfers
& Adjustments

Attachment REW-2DR

ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant
Account: 367.00 UG Conductors and Devices

Schedule c
Page 2 of 2

Adjusted Plant History

A
2011
2012
2013
2014
2015

B

1 ,385,665,846
1,424,851 ,254
1,469,113,301
1,508,145,356
1,564,748,821

c

48,440,401
53,809,515
45,438,007
65,979,642
91 ,359,584

D

9.210.495
9.583.537
6,521 ,014
8,392,283
9,727,135

E
(44,497)

36,067
115,062

(984,094)

F=B+c-D+E
1,424.851 ,254
1,469,113,801
1,508,145,356
1,564,748,621
1,648,381,070
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First 089188 • I .iiTSword Degree
Olsen/ation

Band Censoring
Conf.
Index

Avenue Disper Avensnge Disher conf.
Llfe -Zion Lille -Zion Nzaex

Diaper. Conf.
-  . |

Average
Life *- l l 1~-

Attachment REW-2DR

ARIZONA PUBLIC SERWCE COMPANY
Distribution Plant
Account: 367.00 UG Conductors and Devices

Schedule!!
p a n a z r

R ou l n a B ema i n  A n al ys i s

T-Cut: None
PlacementBand: 1940-2015

HazanrdFunction: Proportion Retired

Weighing: Exposures

B
86.0

G
L1
L1
s o  i
SC l

67.4
82.2
81.4
71.5
66.2
50.2

i
I

44.7
48.1

L1.5
S0.5

S1
S1
SI

S1.5
S1.5
S1.5
S1.5
S1.5

27.2
23.0
21.1
13.3
13.1
16.8
5.1

SI
S1
RE
04-
04~
OF*
04-
04-
04»

J
R2

R1.5
RE
R2
OF n
SC I
04 ¢
04 1

SC I
OF •

L1.5 1
S1.5
S1.5
S1.5

R2
RE
R2
O4 n
O4 *
OF ¢
O4 I
O4 4
04 »

R1.5
R1.5

F
47.6
52.3

145.1
141 .4
53.4
45.3
37.8
36.1
38.1
33,8
33.5
34.0
32.6
33.2
34.9
33.4
34.8
92.3
79.8
76.0
74.0
79.4
54.7
26.0
26.0
26.0
25.6
26.4
95.4
86.6
89.t
94.0
94.2
93.9

S0.5
S0.5
S0.5
S0.5

94.9
85.1

A
1971-1975
1972-1976
1973-1977
1974-1978
1975-1979
1976-1980
1977-1981
1978-1982
1979-1983
1980-1984
1981 -1985
1982-1986
1983-1987
1984-1988
1985-1989
1986-1990
1987-1991
1988-1992
1989-1993
1990-1994
1991 -1995
1992-1996
1993-1997
1994-1998
1995-1999
1996-2000
1997-2001
1998-2002
1999-2003
2000-2004
2001-2005
2002-2006
2003-2007
2004-2008
2005-2009
2006-2010
2007-2011
2008.2012

4.6
0.4
0.8
o_o
o.o
0.0
0.0
0.0
0.0
5.5
5.8

10.9
4G.1
34.3
25.2
42.4
44.1
46.3
5.1

20.1
48.2
0.0

C
51 .3
55.1
75.6
73.2
59.3
55.5
48.2
46.3
49.3
45.7
45.5
46.2
45.1
44.7
44.1
41 .4
43.8
34.7
27.3
27.3
27.8
30.3
29.6
25.7
26.0
26.2
25.9
25.5
33.3
32.2
34.2
36.6
39.6
41 .8
45.1
46.5
45.7
47.9

D
L0.5
L0.5
Lo.5
L0.5

L1
L1
L1 *

L1.5 *
L1.5 I
L1.5 •
L1.5 l
L1.5 *

L1 Q
L1
L1
L1
L0

L0.5
L0.5
L0.5
L0.5
L0.5

L1
L1.5 n
L1.5 I
L1.5 n
L1.5 *

L1 9
L0.5
L0.5
L0.5

L1
Lt
LI
L1
L1
L1
L1 *

E
2.57
2.60
2.10
1.94
1.61
1.97
2.58
2.81
2.62
7.23
8.15
8.71

11.96
10.48
7.51
9.31

10.67
13.06
6.54
8.31
9.71

12.57
8.88
4.11
4.65
5.40
5.13
4.22

10.40
9.15
8.17
8.27
7.08
6.85
7.39
6.26
6.94
7.57

85.4
88.3

L1
0 4 -

0 4 1

04-

O4'
O F *

0 4 ~

04°
04-
0 4 '

0 4 -

H
2.83
2.68
1.42
1.13
2.30
4.31
5.90
7.05
7.43
6.44
8.97
6.53
5.11
5.16
4.21
2.78
3.32

20.15
16.22
16.34
15.84
16.72
10.33
3.25
3.37
4.32
4.59
4.29
3.85
3.36
3.80
3.14
3.09
3.14
6.17
4.61
4.19
6.55

I
36.7
41 .0
49.5
51 .5

113. 1
138.6
104.9
103.7
118.0
63.2
44.6
34.7
32.5
32.8
34.0
32.5
31 .1

103.2
78.3
72.8
69.5
73.8
64.8
26.7
26.6
26.4
25.8
26.4
90.8
81 . 1
85.5
91 .4
95.4
99.5

105.2
105.6
104.7
106.2

R1
SO
L1
O4*
0 4 -

Q4-

O4*
0 4 -

0 4 ~

0 4 -

0 4 -

0 4 -

04-=

K
4.43
3.26
2.42
2.10
1.83
2.03
2.95
3.16
3.47
3.14
4.28
5.46
5.19
5.75
5.53
4.23
723

22.a5
15.75
15.27
14.26
14.84
12.11
3.40
2.57
3.03
3.66
4.26
5.34
4.94
5.08
4.72
4.65
4.43
7.27
5.82
5.15
7.50

I
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-
Second DegreeFirst Degree Third Degree

Disher Conf.
-Zion Index

Average
Life

Average Disper Conf.
Life -Zion Index

Observation
Band Censoring

Average
Life

Disper Conf.
-Zion Index

Attachment REW-2DR

ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant
Account: 367.00 UG Conductors and Devices

Schedule D
Page 2 of 2

Rolling Band Life Analysis

T-Cut: None

Placement Band: 1940-2015

Hazard Function: Proportion Retired

Weighting: Exposures

A
2009-201 a
2010-2014
2011-2015

B
53.9
55.2
57.1

c
50.1
53.0
52.3

D
L1.5 *
L1.5.
L1.5'

E
6.11
5.51
7.35

F
88.9
81.1
85.2

G
O4*
03'

H
s.7a
3.85
5.10

I
109.8
113.5
111.5

J
O4 *
OF l
OF 4

K
4.13
3.53
5.35
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First Degree Third I .¢ -vSecond

Conf.
Index

Avelange Dispel conf_
Life -Zion IndexBand Censoring Life -Zion Average Dfsvef. Conf.

Life -Zion .¢

Attachment REW-2DR

ARIZONA PUBLIC SERVICE COMPANY
Distrlbution Plant
Account: 367.00 UG Conductors and Devices

Schedule D
Page 1of 1 4

S9H'inkiI\§ a d Liefs Anahrsis

T-Cut: None
PlacementBand: 1940-2015

Hazard Fuwdicn: ProportionRetired

Weighing: Exposures

A
1971-2015
1973-2015
1975-2015
1977-2015
1979-2015
1981.2015
1983-2015
1985-2015
1987-2015
1989-2015
1991-2015
1993-2015
1995-2015
1997-2015
1999-2015
2001-2015
2003-2015
2005-2015
2007-2015
2009-2015
2011-2015
2013-2015
2015-2015

B
36.7
36.7
36.7
38.7
38.7
36.7
36.7
36.7
36.5
36.8
36.6
36.8
36.9
36.4
50.1
50.4
50.9
52.7
53.1
53.2
57.1
55.9
49.5

c
40.6
40.6
40.6
40.6
40.5
40.5
40.5
40.5

D
L1
LI
L1
LI
L1
L1
L1
L1
L1
L1
L1
L1
LI
L1

G
O F '

0 4 -

o4*

Q4-
O4'
04»-

H
3.12
3.12
3.12
3.12
3.11
3.10
3.09
3.07
3.05
3.01
2.98
3.03
3.38
3.48
3.08
3.50
3.94
4.27
4.51
4.42
5.10
4.94

J
QS 4
04 a
04 n
QS ¢
04 .

K
1.22
1.22
1 .22
1.22
1.22
1.22
1.22
1.22
1.21
1.21
1.22
1.22
1.16
1.14
3.28
3.59
3.75
3.85
4.19

40.5
40.5
40.5
40.7
41.6
41.6
45.4
46.2
47.6
49.9
50.1
50.9
52.3
53.7
49.7

L I
L1
L1
LI *

L1.5 I
L1.5 *
L1.5 *
L1.5 *
L1.5 i

E
5.59
5.59
5.59
5.59
5.59
5.59
5.58
5.57
5.57
5.58
5.55
5.51
5.22
5.03
8.41
8.10
7.41
G.73
G.85
5.50
7.35
6.37
8.61

F
62.1
62.2
82.2
62.3
62.3
62.4
62.5
62.8
63.2
64.0
64.5
64.7
57.1
58.4

101.4
98.0
91.3
82.6
81.1
79.3
85.2
72.6
55.9

O4-

04-»

0 4 -

04»

as*
03'
04-

04-
04~

04-
04~

03"
OF*

03'
LI* 5.57

I
87.8
87.8
87.8
87.8
87.8
87.7
a7.7
87.7
87.6
87.6
87.6
88.0
88.4
87.2

108.0
105.7
106.2
109.1
108.5
108.9
111.5
112.4
100.1

0 4 ~

04*

04'
Q 4 -

0 4 *

0 4 -

m n

0 4 -

0 4 -

04-

O4'

04-

o4~
o4-
03'
OS*
O4'

4.03
5.35
4.68
5.21
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-
ReeFirst I s Third 089198sewndvewee

Diaper
-Zion

Average Dlsper Conf.
Life -Zion Index

Conf.
lode»<

Conf.
Index

Average
Life

Observaltion Average Diaper
Band Censoring Life -Zion

Attachment REW-2DR

ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant
Account: 367.00 UG Conductors and Devices

Schedule D
Page 1 of 1

BaI'|d LifeAl'\a!y$is

T-Cut: None

Placement Band: 1940-2015

Hazard Function: Proportion Retired

Weighting: Exposures

B c
44.2
55.2
57.6
69.5
58.3
50.3

F
32.0
43.0
55.7
54.1
44.0

J
R2
R2
RE

OF*

48.8

G
S1

S0.5
L I

S0.5
S0.5

S1
SI .5
S1 .5
SI .5

S1
LO.5

H
8.19
4.53
2.49
2.45
1.75
1 .69
3.22
2.86
2.08
1 .90

14.40
11.74
18.98

L2
S1.5
S1.5
S1.5

OF i

OF i
S0.5

*

K
9.75
5.74
3.15
2.59
2.18
2.61
1.88
2.56
2.19
1.51

21.74
19.17
18.51

8.50
3.40
4.30
3.50
3.15
3.35

I
29.7
36.8
40.6
73.1

115.8
79.8
42.1
35.2
34.3
33.5

107.6
92.4
94.3
27.2
27.8
31 .1
53.8
62.1
69.8
74.8
80.6
86.7
87.8

S0
L1-
O4*

04"
04-
O4'
04°
O4'

3.11
2.91
4.54
5.19
3.82
4.16
3.47
4.52
1.35
1.22

A
1971-1972
1971-1974
1971-1976
1971-1978
1971-19a0
1971-1982
1971-1984
1971-1986
1971 -1988
1971 -1990
1971-1992
1971-1994
1971-1996
1971-1998
1971-2000
1971-2002
1971-2004
1971-2006
1971-2008
1971-2010
1971-2012
1971-2014
1971-2015

66.4
11 .2
58.2
67.7
53.1
37.5
25.5
16.7
10.0
2.5
0.9
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
7.8
0.0

36.1
36.7

47.1
46.9
43.4
38.1
31.5
33.7
27.4
28.3
29.0
29.5
31.6
33.4
35.2
37.2
39.7
40.6

D
L0.5
L0.5
L0.5
L0.5

LI
L1
L1 *
LI *
L1
L1 *

L0.5
L1
LI

L1.51
L1 *
L1
LI
LI
L1
L1
L1
LI
L1

E
3.54
3.05
2.48
3.33
4.85
7.51
9.21

11.03
13.11
13.58
13.77
8.22

10.00
4.19
3.79
4.15
3.47
4.19
4.49
4.32
5.44
5.44
5.59

37.7
35.4
34.9
34.5
33.8
39.1
87.7
96.0
26.9
27.9
29.2
31.6
36.9
43.8
48.5
56.3
62.8
e2.1

O4 9

S0.5
L1.5

L1
L0.5 l
L0.5 n

OF n
OF *

04 n

2.89
4.04
2.87
3.12

U
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Attachment REW-2DR

ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant

Account: 367.00 UG Condumors and Devices

Sc hedule E
P ag e 1 of  1

Graphics Analysis

T-Cut: None

Placement Band: 1940-2015 Observation Band' 1971-2015

Hazard Function' Proportion Reared

Weighting: Exposures
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Attachment REW-2DR

ARIZONA PUBLIC SERVICE COMPANY

Schedule E
Page 1 of 1

I

Distribution Plant

Account: 367.00 UG Conductors and Devices
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i

iI Schedule E
Page 1 of 1ARIZONA PUBLIC SERWCE COMPANY
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Gross Salvaqe
5-Yr

Amount Pct. Avg. Amount Pct.Year Retirements

Cost of__Bg5iring
5-Yr
Avq. Amount Pct.

Net S_dyaq_¢
5-Yr
Avq.

Attachment REW-2DR

ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant
Account: 367.00 UG Conductors and Devices

Schedule F
Page 1 of 1

Unadjusted NetSalvage History

C
2,524,434
1,148,835
1 .113,693

265,961
1,174,025

E H KA
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

D=C/B
20.4
18.1
20.3
10.4
13.2

0.0
0.0

27.5
19.6
11.1
10.0

8.5
20.7
57.4
35.7
41 .4
18.5

164.1
12.3
15.6

4.6
17.8
13.3
21 .9

17.6
8.3
5.3
8.2

10.0
g.g

13.8
14.6
13.0
18.6
23.6
30.0
34.2
57.2
48.6
44.7
39.5
41.1
13.2

F
1 ,610,244

909.409
616,784
270,617
597,293

4,596
13,462

851 ,477
1,993,829
2,379,742
2,121 ,011
1 ,971 ,252
3,342,225
2,695,724
3,782,266
4,689,426
3,391 ,321
4,986,596
2,767,426
3,097,894
2,926,160
4,304,042
4,942,304

54,265,101

G=F/B
13.0
14.8
11.2
10.6

6.7
0.0
0.1
8.0

19.8
18.1
11.5
12.9
45.0
31 .1
36.8
51 .6
28.9
65.1
30.0
32.3
44,9
51 .3
50.?
24.0

11.3
5.3
3.1
3.3
5.7
8.0

13.3
15.2
20.3
22.1
25.9
32.5
37.9
41.2
40.9
40.1
38.4
43.7
41.5

!=C-F
914,190
239,426
496,909
(4,655)

576,731
(4,596)

(13,462)
2,065,640

(20,138)
(846,150)
(912,404)
(664,396)

(1,805,242)
2,276,657
(109,557)
(925,229)

(1 ,222,120)
7,583,919

(1 ,635,4B1 )
(1 ,602,227)
(2,629,433)
(2,812,043)
(3,646,925)
(4,700,586)

J=llB
7.4
3.9
9.0

-0.2
6.5
0.0

-0.1
19.5
-0.2
-6.4
-7.5
-4.3

-24.3
26.3
-1 .1

-10.2
-10.4
99.0

-17.8
-16.7
-4G.3
-33.5
-37.5

-2.1

6.3
2.9
2.2
4.9
4.3
1.8
0.5

-0.6
-7.3
-3.4
-2.3
-2.4
-3.8
16.0
7.7
4.7
1.1

-2.6
-28.4

Total

B
12,346,537
6,133,313
5,497,824
2,560,192
8,905,235

21,758,216
9,569,466

10,611 ,085
10,079,147
13,144,993
12,088,891
15,315,290
7,426,563
8,664,638

10,281,509
9,083,915

11,733,105
7,860,141
9,210,495
9,583,537
6,521 ,014
8,392,283
9,727,135

226,292,524

2,917.118
1,973,691
1,533,592
1,208,607
1,306,856
1,536,983
4,972,381
3,672,708
3,764,197
2,169,201

12,570,515
1,1 so ,945
1,495,667

296,727
1,491 ,999
1,295,38Q

49,564,515
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Gross Sadvaoe CostdRetil'ina NesSa&waae
5-Yr 5-Yr 5-Yr

Year Railements Amount P A  . Alunount P'ct. A  . Amount P A oH

Attachment REW-2DR

iI

ARIZONA PUBLIC SERVICE COMPANY
Distribution Plant
Account: 367.00 UG Conductors and Devices

Schedule F
Page 1 of 1

Adjusted Ia Salvage tusuwv

C
2,524,434
1,148,aa5
1,113,698

265,961
1,174,025

E G-'FIB
13.0
14.8

H KA
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

17.6
8.3
5.3
8.2

10.0
9.9

13.8
14.6
12.9
18.6

11.3
5.3
3.1
3.3

23.6
30.0
34.2
51.7
48.6
44.7
39.5
41.1
13.2

5.7
8.0

13.3
15.2
20.2
22.1
25.9
32.5
38.0
41 .5
40.9
40.1
38.4
43.7
41 .5

6.3
2.9
2.2
4.9
4.3
1.8
0.5

-0.6
-7.3
-3.4
-2.3
-2.4
-3.8
16.2
7.7
4.7
1.1

-2.6
-28.4

Total

B
12,345,547
6,132,492
5,497,343
2,559,267
8,902,760

21 ,754,729
9,560,988

10,610,781
10,078,436
13,144,764
12,111,789
15,353,546
7,750,593
8,299,685

10,281,509
9,083,916

11,733,105
7,660,141
9,210,495
9,583,537
6,521,014
8,392,283
9,727,135

226,295,855

2,911,11a
1,973,891
1,533,592
1,208,807
1,306,856
1,536,983
4,972,381
3,672,708
3,764,197
2,169,201

12,510,515
1,131,945
1,495,867

296,727
1,491,999
_129880
49,564,515

D=C!B
20.4
18.7
20.3
10.4
13.2
0.0
0.0

27.5
19.8
11 .7
10.0
8.5

19.8
59.9
35.7
41 .4
18.5

154.1
12.3
15.6
4.6

17.8
13.3
21 .9

F
1,e10,244

909,409
616,784
270,617
597,293

4,596
18,462

851,477
1,993,829
2,379,742
2,121 ,011
1,971,252
3,342,225
2,695,724
3,782,266
4,689,426
3,391 ,321
4,986,596
2,767,426
3.097.894
2,926,160
4,304,042
4,942,304

54,265,101

11.2
10.6
6.7
0.0
0.1
8.0

19.8
18.1
17.5
12.8
43.1
32.5
36.8
51.6
28.9
65.1
30.0
32.3
44.9
51.3
50.8
24.0

l=C-F
914,t90
239,426
496,909
(4,655)

576,731
(4,596)

(13,462)
2,065,640

(20,138)
(846,150)
(912,404)
(664,396)

(1,805,242)
2,276,657
(109,557)
(925,229)

(1 ,222,120)
7,583,919

(1 ,eas,481 )
(1,602,227)
(2,629,483)
(2,812,043)
(3,646,925)
(4,790,586)

J=uB
1.4
3.9
9.0

-0.2
6.5
0.0

-0.1
19.5
-0.2
-6.4
-7.5
-4.3

-23.3
27.4
-1 .1

-10.2
-10.4
99.0

-17.8
-16.7
-40.3
-33.5
-37.5
-2.1

i

I

i

E
E
i
l
I
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